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DEPARTMENT OF AGRICULTURE. 


To His Excellency, Oakley C. Curtis, Governor of Maine, and 
Council: 


I herewith submit my first annual report as Commissioner 
of Agriculture of the State of Maine, for the year 1915, in 
compliance with chapter 204 of the Public Laws of 1901. 


WILLIAM T. GUPTILL, Commissioner. 
Augusta, December 31, 1915. 


JIN 


ANNUAL REPORT OF THE COMMISSIONER OF 
AGRICULTURE. 


I regret that the year 1915 was not as propitious for the 
agricultural community as it might have been, The undue 
rains during the last of June, July and August practically 
destroyed the money value of the crops that were planted in 
the southwestern section of the state as far north as Bangor. 
This wet weather also made it very difficult to harvest the hay 
of which there was an abundance, but it was harvested under 
such adverse conditions that its quality was inferior. The 
sweet corn crop was not one-third of a normal crop and the 
potato yield was not more than one-fifth of a normal yield. 
The apple crop, also, was very short, not owing, however, to the 
wet weather but rather to other conditions. These conditions 
applied only to the southern portion of the state. Such a year 
as this emphasizes the importance of the live stock industry and 
makes especially apparent the stability of the small profit of 
keeping dairy herds. The crops, such as they were, sold for a 
high price and helped to sustain the farmers and keep going the 
farms that depended entirely upon agriculture for an income. 


SOME UNFORTUNATE CONDITIONS TENDING TO DETRACT FROM 
FOOD PRODUCTION. 


There has long been a promise of a seed time and harvest, 
annually. If, however, the seed time is not taken advantage of, 
the harvest must suffer in consequence. At the present time 
the labor conditions are such that it is well-nigh impossible to 
get help temporarily for either the seed time or the harvest. 
I might say that it is well-nigh impossible to get help for any 
season during the year on the farm. This condition has made 
it imperative that every available labor-saving machine be 
used and that the farmer operate only so much as he can with 
his own help. 
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There are other conditions, too, that tend to reduce food 
production, which can and ought to be changed. The present 
great boom for good roads—which is worthy in itself and 
which everybody approves, especially those who ride over 
them— is now done during the months of May, June, July and 
August and it takes from agricultural labor thousands and 
thousands of days’ work direct from the farming class which 
ought to be producing food. The farmers work upon the 
highway not only for the income that it gives them, but also 
because they are interested in the good-roads movement. 

It seems to me that the roads could be advanced even more 
than they are now and not interfere with the actual work of 
food production. The custom should be established, or the 
example set, of preparing the roadbed to be graveled during 
the autumn and leaving it until the late fall or winter before the 
gravel is put on. The following spring the gravel could be put 
in place by the road machine and the work entirely completed. 
This would leave the agricultural community free to work on 
the farms during the crop-growing months of summer and 
the compensation for the work on the road would come as a 
sort of gratuity, because many farm teams are idle, or nearly 
so, during the winter months. 

If efficiency and economy were being consulted it seems to 
me that this is the way this question should be handled. At 
any rate, it would leave a very large population of the agricul- 
tural community at liberty, during the summer months, to 
engage in some kind of productive labor, and would make for 
the prosperity of the agricultural community in the state, not 
only by having the crops to dispose of but would, also, accom- 
plish the desired end of having acceptable roads. 

This same tendency at the present time prevails throughout 
the entire length and breadth of the nation and is one of the 
principal causes for the reduction of the crop output that has 
been so noticeable of late years. The United States as a whole 
has ceased to be a meat exporting country and is now a meat 
importing country. The shipments in corn and wheat have 
dropped materially in the last few years and it seems as though 
there was a mania for everyone to engage in non-producing 
pursuits, all of which tend to increase the cost of living. 
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FOOD SUBSTITUTES. 


As a compensation for the falling off in actual food produc- 
tion, wastes have been transformed into food products, showing 
how highly organized is the efficiency of our manufacturing 
industries, even if the producing population is continually tend- 
ing away to the non-producing labor. I am referring now 
particularly to the dairy industry. 

In the last ten years the number of cows in the State of 
Massachusetts has decreased fifty-four thousand; in New 
Hampshire, twenty-seven thousand; in Maine, thirty-three 
thousand; in Vermont, the percentage of decrease has been as 
large, although the exact figures are not available. This would 
naturally mean that the price of milk and butter would advance ; 
or, comparing this industry with a manufacturing industry, if 
the output decreased by one-fifth, the increase of price would 
be very noticeable Yet, at the present time, the price of milk 
and butter throughout New England is not more than it was 
during the war, fifty years ago. 

The difficulty is that the tendency is entirely toward milk 
production in the New England states and the shipment of milk 
and cream, rather than the making of butter. The making of 
butter at the present time is but an incident, and, if the price 
of butter goes above a certain figure, people are urged by the 
manufacturers (and their agents who are distributed every- 
where) to use oleomargarine in its place. The argument is con- 
tinually put up that this grease is made under the most sanitary 
conditions and is very nearly the equal of butter. 

Now, if there is anyone who, from choice, prefers oleomar- 
garine to butter, I am perfectly willing that they should use it, 
but I wish to assure the public as a whole that oleomargarine. 
in its best condition, is very much inferior in cleanliness and 
healthfulness to the poorest butter. This stuff is shipped into 
the State of Maine, not only in carloads but in trainloads and 
the people in Maine are gradually becoming grease eaters in- 
stead of butter eaters, and, as it is entirely involuntary on 
their part, that is the reason I call attention to it. 

I have attempted to follow shipments of tallow from this 
state to its final destination, the oleomargarine factory, but it 
passes through too many hands to make the shipment absolutely 
certain. It is pretended that this is done under government 
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inspection, yet nobody ever hears of a government inspector 
who is looking after the shipment of tallow from this state to 
the oleomargarine manufacturers. Even if there were in- 
spectors, or if all of the tallow from which oleomargarine is 
made was from inspected meat, it proves nothing. It only tends 
to allay the prejudice that the public minds entertain regard- 
ing the general product, for the United States inspectors 
throughout the entire length of the land, in every state, pass, 
for food and for food products, nearly three-fourths of those 
animals that are condemned for tuberculosis by tuberculin test. 
This makes an unpleasant condition of affairs, because I do not 
believe that any person, whoever he be, cares to eat meat either 
from a diseased carcass, or tallow in oleomargarine from a 
tuberculin animal. 

The only way, however, that it is possible for the people of 
Maine to enjoy the certainty of eating meat that is not dis- 
eased, even if it has been inspected by the United States in- 
spectors, is to pass laws that such meat shall not be used for 
food in the State of Maine and that no meat killed outside of 
our borders shall be used for food within the state unless we 
are positively assured that it is from creatures free from dis- 
ease. It will be necessary to establish a standard independent 
from that of the Federal Government, or our people will still 
be consuming diseased meat. 

If nothing but butter was allowed to be used on the tables of 
restaurants and boarding houses the price of butter would ad- 
vance to a figure that would make it profitable to keep cows and 
thereby increase the number of live stock. This would ulti- 
mately tend to lower the price of meat. 

It is impossible to encourage farmers to engage in any line 
of agriculture that is unprofitable; and it is impossible, except 
by law, to restrain them from engaging in any particular occu- 
pation that appears to be especially remunerative. It, there- 
fore, follows that some steps must be taken, or the dairy indus- 
try will surely follow in the steps of the sheep industry and 
dwindle until it ceases to be one of our leading industries. This 
does not mean that there are not men in the State of Maine 
who are making good profits out of herds, but in that case they 
are special examples rather than general examples and sell 
their surplus stock for breeding stock, to which is added the 
natural product that the herd produces. 
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CONFLICTING OPINIONS ABOUT FARMING. 


The man who lives in the city and works for day pay in an 
established industry and lives in a rented home, moving spring 
and fall from one location to another, loses the instinct of at- 
tachment to locality. He does not attempt with his own hand. 
or by his own effort, to fix up or beautify any residence that he 
may occupy. He demands this to be done for him by the land- 
lord, if it is done at all. His instincts change from home to 
community instincts which demand schools, highways, streets 
and public service and that these be made for him. His im- 
pression of the farm is, that it is simply a place to produce food, 
and an abundance of it, so that it shall be cheap. He believes 
the farmer, inasmuch as he has a property investment in the 
land and house that he owns, to be under a moral obligation 
to produce food. This has become a settled conviction with the 
people who work for a living, 

There is another class living in the cities who increase their 
earnings from investments in industrial stocks, or railroad 
stocks, or steamship stocks, or loaning money in this direction, 
that direction, or the other direction, or who are allied with 
banks and banking interests, that have been taught by their 
associations to look upon the farm as an industrial unit and they 
continually ask, “Why doesn’t this farmer use business meth- 
ods? Why doesn’t he produce sufficient produce so that its 
transportation over our railroad and steamship lines would en- 
able these companies to pay big dividends on their stocks? 
Why doesn’t the farmer become simply a freight producer?” 

Opposed to these conditions are the inborn and ingrained 
traditions of the farmer, himself. He owns his farm and oper- 
ates it as a home—not for the purpose of producing freight 
that railroads may declare big dividends by hauling it to mar- 
ket, or that food shall be cheap in the cities. These two things 
concern him little. This piece of land with the house and barn, 
comprises his home and to this home instinct everything on 
that farm is subordinate. Business principles have not—and 
it is safe to say never will—supersede the idea, “this is my 
home.” If he makes money, well and good. It he does not, it 
is still his home and he cuts his expenses to the size of his 
income. The State of Maine is to be congratulated that, up to 
the present, the agricultural community is a stable community 
with the home instinct. 
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Thousands of farms in the State of Maine are today in the 
hands of the descendants of those who received their grant to 
this piece of land when it was a wilderness, and they are at- 
tached to it as they are to nothing else in the world. The reason 
that so little headway is made in dealing with the agricultral 
community by business interests is, that they cannot conceive 
this particular phase of the question. The agricultural coin- 
munity is not, and does not intend to be, lured into any scheme 
by which it may, by accident, or otherwise, lose the title to its 
land. 

The tendency of agitation from men who consider themselves 
public benefactors has been to treat the farm from one of the 
two city standpoints—either as a food-producer, in order that 
food may be cheap, or as a freight-producer, that transporta- 
tion companies may declare big dividends. Both these condi- 
tions are resented by the agricultural community and very 
justly, too. 

Recently there has come a third element into the conflict in 
the nature of inspection. This was first brought to public at- 
tention by the Boston Board of Health. The Portland Board 
of Health immediately began to feel as though the Boston 
Board of Health was doing something that made it very popular 
and at once began a series of agitations for inspections, follow- 
ing in the footsteps of the Boston Board of Health. 


BOARDS OF HEALTH AND WHERE THEIR RIGHT OF INSPECTION 
BEGINS AND ENDS. 


The Boston Board of Health, within the past few years, 
has assumed the right to send a stripling to the State of Maine 
to inspect the farm homes where milk was produced, if the pro- 
ducer was unfortunate enough to be obliged to sell milk that 
ultimately went to Boston. This young gentleman seems to 
act without any special method or system of action. Two places 
side by side—one equally as good as the other—one is rejected 
and the other accepted. In the case of the one that is rejected, 
the product is excluded for a few days or a week, by the cream- 
ery to which he has been selling and then, with the slightest 
apology of fixing up or cleaning up, the milk is again accepted. 
This inspection is without law and without authority. 
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The creameries in Maine that ship milk to Massachusetts 
points came to the ror5 Legislature, asking for a law permitting 
the Department of Agriculture to inspect the places from which 
they bought milk. The Legislature refused to grant this right, 
even to a creature of its own making. It is, therefore, improba- 
ble that they intend to grant it to a creature appointed by the 
Boston Board of Health. This inspection causes continual 
concern among the milk and cream producers of the state, be- 
cause it is absolutely autocratic in its make-up and may deprive 
them, for one week or one month, of the income of their herd, 
upon the say-so of an irresponsible person who is not even a 
citizen of the state. 

Steps ought to be taken to stop this annoyance of the farm- 
ers of Maine by authorities outside of Maine, If Boston does 
not want Maine milk, and cannot determine what Maine milk 
is good and what is not when it gets to Boston, and what they 
can accept and what reject at that point, it would be well for 
them to get their milk from some other source. 

The Portland Board of Health, emulating the example set by 
the Board of Health of the larger City of Boston, and very 
ambitious to show how up-to-date and advanced in sanitary 
science it is, has, in the past few years, cut many spectacular 
figures in the attempted inspection of farm homes. It first, a 
few years ago, passed an order that the milk of no cow that was 
not first tuberculin tested should be sent to Portland. This 
had the appearance of a collusion between the veterinarians of 
Portland, who wanted the dollar they got for testing the cow, 
and the Portland Board of Health. The milk producers who 
supplied Portland at once organized and employed veterinarians 
from Lewiston. The wonderful stir that they had created 
collapsed and today no one hears anything from the Portland 
Board of Health about milk from tuberculin tested cows. 

Today its great fad is that an inspector must be put out to 
inspect barns. If this august body had taken pains to listen to 
Dr. North, the eminent authority who looks after the sanitary 
milk in New York City, deliver his address at the State Dairy 
Conference, in December, at Lewiston, they would have learned 
that the surroundings of the barn have little to do with sanitary 
or insanitary milk. They did not hear Dr. North’s lecture. 
Evidently they preferred to remain in the limelight of forever 
talking about sanitary milk and never obtaining it. 


I2 AGRICULTURE OF MAINE. 


Unquestionably they can sample every can of milk that 
comes across the city line of Portland, or sample every can of 
milk that is offered for sale in Portland and, if it is not whole- 
some, can condemn it, and at this particular place their author- 
ity ceases.“ If the time has come when the Portland Board of 
Health can send inspectors into a home to inspect its condition, 
except for disease, the farmers of Maine want to know it. 
The old English Law was, that a man’s home was his fortress. 
If that law has been repealed or modified, the farmers of the 
State of Maine want to know when it was done; or, if it has 
not been done and is about to be done now, they would like ta 
know the definite time when that change is likely to occur. 

After any product leaves the farm it can be inspected and, 
if not fit for food, can be condemned. The conditions under 
which that food is produced is of no concern whatever to a 
board of health, or to anyone else, unless it becomes a menace 
to the public health. If milk is inspected and sampled when it 
arrives in the city it cannot become a menace to public heaith, 
under any condition. So far as milk being a menace to public 
health, we have more light on that subject than we formerly 
had. Mr. Williams, the Sanitary Engineer for the Massachu- 
setts Board of Health, testified before the Interstate Com- 
merce Commission in Boston, during the month of March, iu 
the rate case hearing, that not one per cent of the literature 
written on disease transmission by milk was worth the paper 
it was written on. Mr. Williams is an eminent authority and 
this was his voluntary assertion under oath. 

The old idea of a board of health’s duties and the reason it 
was given the autocratic powers which it possesses was that, in 
case of public epidemics or of contagious diseases, some source 
of authority should exist, entirely above and beyond the ordi- 
nary authority given to municipal officers, to protect communi- 
ties from these diseases. It was hardly expected that these 
boards of health would arrogate to themselves the responsibility 
of pure food inspection, which is entirely an administrative 
function of the government. It seems, however, that the pure 
food inspection appeals to their taste and fancy more than loca- 
tion of disease. 

It has been a source of wonderment not only to myself but to 
many others that employees around the eating places in our 
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cities, suffering with syphilis, have gotten by these argus-eyed 
protectors of public health. Yet the pure food inspectors from 
the Department of Agriculture have several times located and 
had removed such afflicted persons, while the board of health 
has paid not one particle of attention to what is presumably 
their duty; and it is left for men not medically trained to call 
the attention of proprietors to these conditions, rather than 
for a board of health which is trained, and whose duty it would 
seem to be. So far as I, myself, am concerned, I would prefer 
to eat a slice of rotten watermelon or a piece of bad meat, or 
drink a glass of the dirtiest milk, rather than to be served once 
by a waiter, or to have the dishes from which I eat washed by a 
person suffering from this loathsome disease. 

The activities of the Department have been going at full 
swing. The agricultural societies and the Department have 
worked very harmoniously together, there not having been a 
ripple of ill will or of friction, to my knowledge. 


GYPSY MOTHS. 


The field agent for the gypsy moth work has been Ed. J. 
Cadey of Portland. Mr. Cadey has demonstrated his capabili- 
ties again and again and, as a final proof, the United States 
authorities did not find a single new town infested with the 
gypsy moth during this year. The Federal authorities have 
assisted us materially in the fighting of this pest, and especially 
in the breeding of parasites. John Summers, from the United 
States laboratory at Melrose Highlands, had charge of the De- 
partment laboratories at Deering during the season; 20,535 of 
the different parasites were located in different parts of the 
State. 

The pest is worst in York county. The other counties— 
those in the southern part of the state, especially—are infested 
only in localities. They include Cumberland, Sagadahoc an 
Lincoln. The infestations in the other parts of the state are 
small and of not much consequence at the present time. It is 
the hope of this Department that the parasites will equal or 
exceed the expectations we entertain of them; and that they 
will establish themselves where there are large colonies and, in 
time, will follow and hold in subjection this terrible pest. This. 
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however, is only a matter of theory and it will take years yet 
to determine whether this will be true or not. 


BROWN-TAIL MOTHS. 


The state has been remarkably free from brown-tails during 
1915. This is owing less to the parasite than to local conditions, 
There were only two areas, and those not of any great size, 
that were badly infested, that were discovered during the spring 
of 1915. One was in a section near Sebago Lake and the other 
in the southern portion of Sagadahoc and Lincoln Counties. 


WEIGHTS AND MEASURES. 


The work of the Bureau of Weights and Measures has been 
carried on by Edgar A. Russ of Dexter. Mr. Russ has made 
a most efficient and very acceptable deputy sealer, capable, 
fearless and just. Mr. Russ has succeeded in seeing the law 
enforced in practically every town in the State of Maine. 


HORTICULTURE, 


The Bureau of Horticulture has had for its head, A. K. Gard- 
ner, who, for a number of years, has been State Horticulturist 
and has been very successful in advancing orchard interests, 
not only in a horticultural way, but has interested himself in the 
market side of the question. 


BUREAU OF INSPECTION. 


The Bureau of Inspection, under the management of A. M. 
G. Soule, has taken several important steps that need to be 
mentioned. One was the digging out of the fertilizer situation 
which, heretofore, had been very much obscured and which had 
caused farmers all over the State of Maine much uneasiness. 
The situation has very much improved during the year and it is 
a perfectly safe guess that the fertilizer manufacturers in the 
future will take pains to see that their goods comply with the 
law in every detail. We judge that it was not so much a mat- 
ter of dishonesty as a matter of carelessness on their part, but 
there is no doubt but that they know now that the importance 
of the fertilizer trade to the people of the State of Maine is 
recognized. 


~ 


REPORT OF THE COMMISSIONER. 1 


It has been my good fortune to obtain the record of several 
transactions, made outside of New England, in which the sale of 
fertilizer, brand for brand with the sale in Maine, showed a 
decidedly less price for the territory outside of New England. 
This should not be allowed and the next Legislature should 
make it a part of the registration that people in Maine shall be 
able to purchase their goods as cheaply as any state in the 
Union, taking into consideration the freight differential, 

Active work in inspecting sardine factories along the coast 
has been done by Mr. Soule, through his pure food man, Louis 
Garcelon, in connection with the Federal inspector. These two 
activities deserve special mention, besides the other numerous 
inspections, including the inspection of drug stores, grass seed, 
insecticides, fungicides, commercial feeding stuffs and the pure 
food work, the inspection of which was conducted with its 
usual vigor. 


SEED IMPROVEMENT WORK, 


The seed improvement work this year has been conducted by 
the Assistant Dairy Inspector, E. A. Rogers of Brunswick. Mr, 
Rogers has had lots of experience along this line and has proved 
himself to be a very efficient man for this class of work. There 
were between sixteen and seventeen hundred acres that were 
inspected by Mr. Rogers and his assistants, and between twelve 
and thirteen hundred that passed inspection. 

The corn, beans and oats were not entered in increased 
acreage, as in the case of the potatoes. There were, however, 
fields entered of corn, beans and oats. The work should be 
conducted along lines that will make it possible to keep this 
work going, inasmuch as the quality of the seed is one of the 
determining factors whether the quantity planted yields a profit 
or loss. 


DAIRY INSTRUCTOR. 


The dairy interests of the state have been under the direct 
charge of J. H. Blanchard of Auburn, the Dairy Instructor. 
Mr. Blanchard has taken a very lively interest in this subject 
which, added to his consummate ability as an organizer and his 
untiring work, has created a new interest in the keeping of live 
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stock, increasing the number of cow test associations by more 
than one hundred per cent. The unfortunate thing is that, 
after a cow test association is formed, the work is too exacting 
for the price that is usually paid and the tester unwillingly 
leaves his job for more profitable work. 


BUREAU OF MARKETING AND SUPPLIES. 


The Bureau of Marketing and Supplies has been in rather a 
disorganized condition. Mr. Embree, who was at the head ot 
this department at the time I became commissioner, seemed ta 
feel as though his work in organizing these unions placed him 
in the position so that he was privileged to do as he chose and 
that it was not necessary for him to account to anyone for any 
of his acts. I allowed this thing to proceed until the first of 
July, when the shipping season for 1914 crops closed, and then 
asked him to explain to the public, at least, what he was doing 
and how he was doing it. Mr. Embree was either unable or 
unwilling to make any explanations, 

As a result, F. L. Hutchinson of Dexter was appointed in 
his place. Mr. Hutchinson is a man of thorough business train- 
ing, very far sighted and understands the conditions under 
which the unions should work perfectly. He has been, ever 
since the unions were instituted, closely connected with the 
unions. He has been of immense value, not only to the Farm- 
ers’ Union, but also to the Apple Growers’ associations. The 
different exchanges around the state have called upon Mr. 
Hutchinson continually for information relative to their busi- 
ness, which he has freely given. At the present time a very 
large part of them work in perfect harmony with this repre- 
sentative of the Department. 


INSTITUTES. 


The regular institutes were conducted during the months of 
October, November and December. We were very fortunate 
in obtaining two interesting and able speakers—R. G. Hynicka 
of Lebanon, Pennsylvania, who discussed the care and breed- 
ing of horses, and George V. Smith of West Willington, Con- 
necticut, who spoke upon the raising of poultry. These out-of- 
the-state speakers were ably supplemented by men from the 
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State of Maine, among whom were J. F. Buker of Bowdoinham, 
E. E. Additon of Leeds and O. B. Griffin of Caribou. Miss 
Alida A. Barrows of Augusta was also employed to speak upon 
the domestic science side of farming problems, inasmuch as 
the home is one-half of the farm. 

There have been, besides, very many calls for speakers from 
different sections of the state. These have come largely from 
the grange. We have sent speakers in every instance and have 
felt that it was a very desirable arrangement. The grange is 
an organization complete and perfect in itself, with halls and 
audiences, and the Department is able to reach a much larger 
portion of the people in this, than in any other way. 


DAIRY CONFERENCE. 


During December a very successful combined meeting of the 
Dairymen’s Association, The Seed Improvement Association and 
the Breeders’ Association was held at Lewiston. It would be a 
hard matter to find a lot of higher authorities than those who 
presented the different phases of the dairy questions at this 
meeting, and it was really a very pronounced success. 


DEPARTMENT OF AGRICULTURE. 


A few years ago—within the memory of many young men— 
the Department of Agriculture of the State of Maine consisted 
of one desk and one man and was stowed away in the attic of 
the old State House. As time progressed, one bureau after 
another has been added to it until now its duties embrace the 
supervision of every agricultural activity and to this, also, has 
been added the inspection and supervision of every kind of 
food consumed. 

Among the laws in this Department that interest the con- 
sumer may be mentioned the Bureau of Weights and Measures ; 
also the Inspection Bureau. This latter, as I have previously 
said, applies to the inspection of fertilizers, commercial feeds, 
fungicides and insecticides, and drug and food inspection. The 
Net Weight Law—that little inoffensive law which means so 
much—which says that all packages of food that sell for more 
than five cents shall have plainly stated upon its wrapper the 
net weight or quantity, is a consumers’ law, and applies to 
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butter, candy, bread—ii wrapped ; oysters, canned goods and all 
articles of food in a package. The milk inspection, also, is a 
consumers’ law. This Department, therefore, works not only 
through its dairy instructor to produce milk, but through the 
dairy inspector who sees that the milk is such as the cows 
give and not manufactured or adulterated. The Apple Packing 
Law is also a consumers’ law. 

It, therefore, becomes evident that every man in the State 
of Maine, whether in city or country, is interested in the De- 
partment of Agriculture and the one who administers it. It 
is at the present time the largest department and has the larg- 
est number of employees of any department around the State 
House and the activities are the widest. It seems reasonable, 
thereiore, that this office should be an elective office, the same 
as the governor and the state auditor, and should be elected for 
the same term as the governor and the auditor. 

So far as the duties of the office are concerned, there is noth- 
ing but that any man of intelligence and decision, with a sense 
of justice, can administer, even from the start. In the last eight 
years we have seen four men, successively, commissioners, and 
while there has been more or less cry at different times against 
each one, it has been rather of a political nature than other- 
wise. It is my belief, therefore, that the office should be made 
elective and of the same term of office as the governor and its 
operations should be rigidly scrutinized. 

I was very much surprised to learn, when I attended the 
meeting at Washington, where the commissioners of agricul- 
ture formed themselves into a national association, that prac- 
tically every large agricultural state in the United States elects 
its commissioner of agriculture by ballot. In fact, the ratio 
of the states that elect their commissioners by direct vote and 
those that have them chosen in some other way are in the ratio 
of about three to one. 
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REPORT OF STATE DAIRY INSTRUCTOR. 


To Hon. W. T. Guptill, Commissioner of Agriculture: 


I hereby submit my report as Dairy Instructor for the year 
1915. I was appointed to this office on May 24, 1915, and at 
once endeavored to familiarize myself with the conditions under 
which the dairymen are laboring, and the manner in which 
their products are handled by the different companies engaged 
in selling dairy products. Dairymen in different sections of the 
state have been visited, as time would permit, and a careful 
study of some of our creamery plants has been made. I desire 
to express my appreciation for the desire on the part of the 
dairymen to talk over with me their trials, and also the uniform 
courtesy extended to me by those in charge of the different 
creameries of the state, and the valuable information whicn 
they have so willingly given. I have endeavored to strengthen 
the bond of confidence between the producer and dealer ia 
dairy products, and | believe there never was a more harmoni- 
ous feeling than at the present time. 

I have not been able to respond to all the requests for my 
time, but have attended two Farmers’ Institutes, six Breeders’ 
Association meetings, 12 cow test association meetings, eight 
Pomona and 12 subordinate grange meetings, and two farm 
demonstration meetings. At these meetings, with the excep- 
tion of the Farmers’ Institutes, addresses were made along 
dairy and cow test association work, also upon the value of skim 
milk as a food for farm animals. The number attending the 
meetings addressed was practically 2,560, or an average of 64 
for each of the 40 meetings. 

At these meetings there was a commendable degree of inter- 
est shown, especially by those whose chief source of income is 
their dairy. I believe the greater part of our dairymen read 
dairy literature and, as shown by their excellent exhibit at the 
Dairymen’s Conference, are improving the quality of their 
product. 
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At your request, I officially attended the fairs at Belfast, Cor- 
nish, Houlton, Presque Isle, South Paris, Canton, Farmington, 
Woolwich, New Gloucester and Topsham. Poultry was the 
only stock that I saw shown for premiums at Belfast. At the 
other fairs a creditable showing in beef and dairy stock, also in 
farm products, was made. No report of the above named fairs 
would be complete that failed to commend the excellent work 
of our Girls’ Canning Clubs. The ladies’ fancy work was the 
best ever seen, and no one could stand by the show ring and see 
the splendid type of horses of Aroostook county, without in- 
creasing his pride in the Pine Tree State. 

Notwithstanding the fact that grain is high, competent labor 
almost prohibitive, and everything that enters into the cost of 
production of dairy products appears relatively higher than the 
price received for their products, we have many practical dairy- 
men in Maine, with a large amount of capital invested in their 
business, that are demonstrating the fact that, when the same 
business methods are employed in dairying, as are employed by 
the successful merchant, banker, or manufacturer, dairying is 
sure to return a reasonable compensation for honest, intelligent 
toil. By having a certain income each month, a more economic 
purchase of farm supplies can be made. 

The dairymen of Maine are paying too much of their hard 
earned money for what can be profitably produced in Maine—I 
refer to grain and horses. Excellent yields of corn, and as higit 
as 91 bushels of oats from one acre, are reported. Considering 
the large acreage of land in Maine suitable for the growing of 
grain, and the increasing freight rates upon the western 
product, it would seem that more attention should be given to 
the growing of grain. The Live Stock Sanitary Commissioner 
granted certificates for 8,376 horses to be shipped into Maine 
during 1915. These represent a value of at least $1,500,000. 
Many farmers are now raising some of their farm teams and I 
believe the industry should be encouraged, 

After a careful study of the problems before the dairymen of 
Maine, I believe they can increase the net income of their herds 
by: Increasing the production, decreasing the cost of feed, 
receiving more for their product. 

The production of a herd of a given number of cows may be 
increased by: Better cows, better feed and care, selling low 
producers and putting higher producers in their places. 
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The cost of feed may be decreased by: Raising more of our 
feed, raising more of our farm teams, by a more economic 
combination of dairy rations. 

More can be received for the products of the dairy by: A 
more careful study of the market end of the industry, a more 
judicious use of the bi-products, as skim milk, calves, care- 
fully husbanding all the fertilizing material, a more systematic 
organization for mutual protection. 

Nothing in my opinion so cripples the dairy industry in 
Maine as the pernicious custom of killing the bulls before the 
capacity of their daughters has been ascertained. At least 75 
per cent of our cows are sired by bulls that were killed before 
any of their daughters were tested at the pail. 

Prince Ybma Spofferd 6th was the sire of eleven daughters. 
Before his value was known, he and three of his daughters were 
killed. Of the eight living daughters, four, or fifty per cent, 
have records of over 30 pounds in seven days. According to 
the Blue Book, this bull stands far ahead of all others as the 
sire of thirty-pound daughters. This young sire, valuable be- 
cause prepotent, should have been kept to improve our herds. 

The efficient work of the cow test associations has demon- 
strated their value. The plan of these associations is to join 
the influence of twenty-six owners of cows, and to employ an | 
advisor whose duty it is to co-operate with the owners of 
these cows in determining the production, cost of feed and the 
most economical way to manage their herds. The records of 
a herd serve as a guide in breeding, selling and feeding. 

There are now twelve cow test associations doing active 
work, seven having been formed during the year. In some 
instances the members of the associations are so far separated 
that a meeting of all the members is impossible. This greatly 
retards the work, as great benefit can be derived from all meet- 
ings of the association, which are held regularly. I believe 
these associations are of great value to the dairymen, and shall 
endeavor not only to form new associations, but to strengthen 
those already formed. Properly organized, a cow test associa- 
tion should save in the purchase of grain, fertilizer, farm ma- 
chinery and farm supplies, more than what it has cost. 

The county demonstrators, from the nature of their work, 
are in a position to render great assistance in strengthening 
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these organizations, and I desire to express to them, the State 
College and the Maine Experiment Station, my appreciation of 
their valuable services rendered in forming new associations and 
otherwise assisting in the work of this office. I sincerely hope 
the benefits derived will be mutual. 

The prospect for a successful future seems bright. Dairy 
barns that are an honor to the state have been recently built 
and others in process of erection. The dairy exhibit at tne 
last dairy conference was favorably commented upon by those 
in a position to judge, and clearly shows that the dairy condi- 
tions in Maine are improving. 

I desire to express to you, my deep appreciation of your 
many valuable suggestions; to the members of your depart- 
ment, my thanks, for the uniform courtesy extended; to the 
press of the state, my obligation, for the many notices and kind 
reports of meetings; to the grange, my kind remembrance, for 
the many hospitalities I have so much enjoyed; and to the 
dairymen of Maine, my best wishes, as a slight token of my 
esteem of their hearty co-operation in trying to make the duties 
of this office pleasant. 

Respectfully submitted, 
J. H. BLANCHARD, 
State Dairy Instructor. 


REPORT OF ASSISTANT DAIRY INSTRUCTOR. 


To the Hon. W. T. Guptill, Commussioner of Agriculture: 


I herewith submit my first annual report as Assistant Dairy 
Instructor in charge of the Seed Improvement Work of the 
State. 

On May 4, the executive committee of the Maine Seed Im- 
provement Association met and elected your Assistant Dairy 
Instructor as secretary of their association. In taking up this 
work the secretary found that while it was very important that 
crops like beans, corn, oats and many others should have the 
interest of the association and the Department of Agriculture 
extended to aid their betterment, the potato interest was by 
far greater than all others combined. The amount of money 
taken in by the potato growers for seed potatoes sent out of 
the state is many times greater than that taken for all other 
crops sent out for seed purposes. 

The seed potato trade of Maine is, at the present time, large, 
but is capable of being greatly increased, provided the potato 
growers in our state take pains to keep their product above that 
of other states. 

Wisconsin, Minnesota and Michigan are making a deter- 
mined effort to get and keep much of the seed potato trade 
which now comes to our Maine growers. This should not be 
allowed and, whether it is or not, depends largely on the inter- 
est which our growers take in the matter. The southern seed 
trade is demanding more and more each year seed true to name 
and free from disease. It has not gotten seed of this class 
from Maine in far too many cases in the past. 

It is just as easy for our Maine growers to produce seed 
of the highest class as mongrel stock, and at a much greater 
profit to all concerned. It seems to be a matter of education 
among our growers. For this reason I have at all times tried 
to make this work as instructive as possible to every farmer 
who entered any crop for certification. 
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There have been many growers who have quite a seed trade 
who have never made any systematic effort to improve their 
own seed stock. Had the same care been taken by the potato 
growers to grow thoroughbred potatoes, as has been taken by 
our dairy interests, horse and swine breeders, the seed trace of 
the state would have been worth many hundreds of thousands 
of dollars more than is the case at present. 

I recall one case in which one man who had quite a seed 
trade south, who last spring bought, at ten cents per barrel, 
several scores of barrels of potatoes for his own planting, froma 
his neighbors who were hauling them past his place to a starch 
factory. He could, have no surety that these were not mixed 
and, indeed, such was the case. Many acres planted from this 
seed were entered for inspection and certification, but were dis- 
qualified for varietal mixture and disease. It is my firm belief 
that had this man taken pains with his seed in the past his 
crop this year would have averaged at least $50 or more per 
acre. On a Cobbler field, belonging to the above party, 1 saw 
some of the strongest, stockiest hills of Irish Cobblers that I 
noted in the whole state, and could this man have been per. 
suaded to mark what he and one man could have marked in a 
day’s time, digging these marked hills by hand at digging time, 
he would have had a lot for his own seed that would have been 
true to name and free of disease and that would have given 
him, in my opinion, a third greater yield than anything he will 
have to plant the coming summer, 

This matter of varietal mixture has been as great a source oi 
annoyance and loss to those in the south, who have bought 
Maine seed, as has diseased stock. Varietal mixtures are very 
easily done away with by hill selection in the field. A single 
year’s work, especially with some varieties, will suffice not only 
to make them true to name, but give the grower a much greater 
yield per acre. I have seen many fields this year that I feel 
sure would have yielded their owners double the crop obtained, 
if hill selection had been practiced for the grower’s own seed. 

The Irish Cobbler which, without doubt, is the one most in 
demand for seed south, can be gotten true to name by another 
method besides hill selection in the field—that is, by sunning the 
tubers before planting. There is in the case of the Cobbler a 
pigment in the skin of the tuber which will turn purple, upon 


26 AGRICULTURE OF MAINE. 


exposure to the direct rays of the sun for a few days, while the 
Green Mountain varieties will only begin to turn a light green. 
Exposure of a mixed lot of these varieties to the sun for a few 
days will allow the farmer to pick the two varieties apart as 
readily as though one were apples and the other potatoes. 

In the southern and central parts of the state, where there 
is not so much danger of late frosts, it is safe to spread them 
out of doors on the ground, but in Aroostook county this sun- 
ning would have to be largely done in a building, with plenty of 
windows to let in the rays of the sun direct upon the tubers, 
as mere light will not bring out the difference of color in the 
different varieties. : 

While disease is causing a tremendous loss in yield to our 
own growers and has caused a loss to the state of immense 
sums, I feel sure that it has not caused us as much loss in our 
seed trade as has varietal mixtures. There is no question but 
that disease is cutting into the production of potatoes of Maine 
to a much greater extent than many growers suppose. There 
are several of these which are not so very serious, but each 
will take its toll of loss in yield per acre, and the sum total 
makes a very great reduction, Rhizoctonia, Blackleg and Bac- 
terial Wilt are three, at least, to which a great many growers 
pay but little attention, each of which cuts down the yield and 
the sum total of the three makes the difference between profit 
and loss to more fields than is generally supposed. 

Thirteen years ago I spent the summer carrying on potato 
experiments at Caribou. At that time Mosaic was unknown 
in the county, but has since spread over the whole state, there 
being but few fields of the Green Mountain varieties in 1915 
which were free from it. It does not seem, as yet, to affect 
the Irish Cobbler to any great extent; but the Red Bliss, a 
potato of similar vine growth, has been very nearly driven out 
of the state by it. From my observation it is thought that there 
are hundreds of acres of the Green Mountain varieties in 
which the yield was cut down at least forty per cent the past 
season by Mosaic alone. Many farmers suffering this loss did 
not even know to what to ascribe their poor yield. This is one 
of the diseases on which the growers need instruction and is 
one of the hardest to control, with the present knowledge of 
it. At present there does not seem to be any way of combating 
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it, except by selection of those hills which show no traces of it 
and saving the product of these for the next seasons planting. 

A more general knowledge of the value of the high producing 
individuals, found in any variety over the run of the field, with 
a better understanding of the potato diseases mentioned above, 
will greatly help the work of the Seed Improvement Associa- 
tion and this Department. 

The entries for certification came largely from Aroostook 
county the past season and it was found necessary to have a 
corps of six inspectors, under charge of one man, in order that 
the work might be properly done. The inspection work was 
started about the middle of July with the following inspectors: 
Chas. Ruffner of Orono, E. S. Russell of Vinalhaven, Samuel 
Guptill of Topsham, Donald Campbell of Island Falls, Lewis 
Kriger of Portland and C. A. Jones of China, who acted as 
chief in charge. Mr. Jones, having had charge of the United 
States Horticultural Board of Inspectors during the inspection 
for Powdery Scab, came well fitted by training and experience 
to carry on the work of inspection in a broad way. It was 
found necessary to secure a Ford automobile in order to carry 
on the work quickly and cheaply, as the time saved in getting 
from one farm to another made a saving of at least the work of 
two men. 

The work in Maine, outside of Aroostook county, was done 
by two inspectors, with the help of the secretary of the associa- 
tion. There were James Cook of Brunswick and Boyce C. 
Thomas of Westbrook. 

Some few fields of the Green Mountain varieties were found 
in central Maine that were free of Mosaic and it is expected 
that in the season of 1916 what fields are found in the state 
free of this disease will be in the central Maine section. 

It seems probable that a further study along this line will 
become of great importance the coming season, and with the co- 
operation of Dr. Morse, Plant Pathologist, at Orono, who is 
very much interested and has extended this office and the Seed 
Improvement Association all the aid possible, it is hoped that 
nearly all of the fields entirely free of this disease may be 
located and, if true to variety, be kept within the state for our 
own farmers to plant. The work in 1916 should be made more 
self-sustaining and the price per acre for inspection has been 
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raised by vote of the executive committee of the Maine Seed 
Improvement Association. 

The applications for entries in Aroostook county were much 
larger than was expected, yet it seemed that there was a mis- 
understanding among the growers as to what the work was 
expected to accomplish. Many who made application to enter 
for certification evidently did not take any pains to see that 
the seed they planted was anything more than the common run 
of their bins. So large a portion of these fields had to be dis- 
qualified that it was found cheaper to send a man to make a 
preliminary inspection before they were accepted for entry 
for certification, as, otherwise, the corps of inspectors would 
make a trip to the farms only to find, after a few minutes’ 
work, that the field was hopelessly disqualified. This caused 
so great a loss of time that the preliminary inspection was in- 
voked and hundreds of acres given this inspection were not 
accepted for entry. As it did not seem at the time advisable to 
keep a record of what was not actually entered, the office has 
no account of the amount of the work done in this preliminary 
inspection or number of acres refused entry, nor the miles tray- 
eled in this work. The inspectors were instructed, as far as 
possible, to acquaint the growers with the reasons for refusing 
to accept their fields for entry and a large amount of in- 
struction was given in this way. 

There were 1,194 acres which were accepted for entry in 
Aroostook county, or rather, which passed the preliminary 
inspection. Of these, 1,157 acres had the final inspection and 
1,091 were paid for; 620 acres of these were Irish Cobbler, 82 
acres Spaulding Rose, 28 acres of Green Mountain, 27 acres 
of Gold Coin, 20 Ehnola, 15 Early Eureka and two acres of 
Comet. : 

Outside of Aroostook county there were entered, of all crops, 
527 acres. Of these, 372 I-2 acres were potatoes, 17 I-2 were 
corn, 24 1-2 beans, 90 I-2 oats, 12 wheat, 19 1-2 barley, one 
of buckwheat and one of peas. A large portion of these were 
withdrawn, owing to the damage done by heavy rains previous 
to the arrival of the inspectors; another large per cent was 
disqualified, mostly for the same reason, There were finally 
passed 131 acres of potatoes, 18 acres of oats, seven of barley 
and three of corn. The total number of bushels of potatoes 
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entitled to certification here in Maine in 1915 were, approxi- 
mately, 200,000, Wisconsin had 56,000 bushels, mostly Green 
Mountain and Rural New Yorker varieties, not so much sought 
after in the south for seed as is the Maine grown Cobbler, Rose 
and Hebron. 

The experience of the past year shows that the work of seed 
improvement by state inspection should be as near self-sustain- 
ing as it is possible to make it. There is seldom any real good 
comes from any work unless those who benefit by it are inter- 
ested enough to pay the cost. Moreover, it seems to be im- 
possible to so teach the growers the responsibility that rests 
upon them in the grading and sorting of seed potatoes, entitled 
to certification, that they may be a continual advertisement of 
our best Maine seed. With this idea in view the secretary has 
presented the following recommendations, to the officers and 
the executive committee of the Maine Seed Improvement Asso- 
ciation, as to the fees to be charged for the work of seed in- 
spection for the present year: 

Rule 1. There shall be an entry fee of 50 cents per acre on 
all crops, payable when the entry is made. 

Rule 2. An additional fee of $2 per acre be paid on all 
that pass the two field inspections and the crop judged fit for 
certification. 

Rule 3. That a fee for tags be paid on a basis of one and 
one-half cents per bushel for potatoes payable at the time the 
inspector attaches the tags to the container. 

Rule 4. That no tags be left with the grower, but all kept 
in the hands of the inspectors until the inspectors themselves 
shall attach to the containers; each tag to be signed by the in- 
spector in his own handwriting, thereby making certain that 
the complaint of poorly graded stock can be traced directly to 
the inspector responsible for letting it go out. This rule to 
apply to all crops. 

Rule 5. That each inspector shall supply a copy of his sig- 
nature to the President of the Seed Improvement Association 
and the Department of Agriculture. 

Rule 6. That as it is only necessary to make one field in- 
spection of small grains, like oats, barley, wheat, buckwheat, 
etc., that a fee of $1 per acre be charged in addition to the 
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entry fee of 50 cents per acre—the cost of tags to be on the 
same basis and under the same rules as potatoes. 

Rule 7. That all crops, where it is necessary to make two 
field inspections while growing, pay the same fees per acre as 
potatoes and the same for tags. 

If the work is carried out on this basis there can be no doubt 
that great benefit will accrue to Maine agriculture, especially 
to the potato growers. 

Respectfully submitted, 
E. A. ROGERS, 
Assistant Dairy Instructor. 


REPORT OF STATE DAIRY, INSPECTOR. 


To Hon. W. T. Guptill, Commissioner of Agriculture: 


I respectfully submit my report as Dairy Inspector, from 
March 8, 1915, when I was appointed, to Dec. 31, 1915. 

When appointed to the office of Dairy Inspector, the work 
was stipervised by the Chief Bureau of Inspection, and I 
worked as a Deputy Inspector under him until September 
1, when I took complete charge of Dairy Inspection. 

At the beginning of the year the quarterly Dairy Bulletin, 
“Investigation of Dairy Products,’ was temporarily trans- 
ferred to the Maine Agricultural Experiment Station, at Orono, 
for publication. The publication of this bulletin remained at 
Orono until September 1, when it was brought back to this 
office. Therefore, the bulletin, “Investigation of Dairy 
Products,’ for the last quarter of the year 1915, is the only 
bulletin I have published. As well as the report of analyses, 
this bulletin contains two articles under the titles, “Scope of 
Dairy Inspection” and “Cooperative Inspection.” The only 
dairy bulletin published by the Experiment station was a bulle- 
tin, “Official Inspection 71,” entitled “Cream and Milk,” which 
was published in July, 1915. At the request of Director 
Charles D. Woods, I prepared an article, “Clean Milk Produc- 
tion,” for this bulletin. 

From March 1 to June 1, my time was spent taking samples of 
milk and cream to be analyzed at the Maine Agricultural Ex- 
periment Station, at Orono, to determine whether or not they 
were up to the standard required by law. 

The first week in June was spent in preparing the Agricul- 
tural Exhibit at the Maine State Exposition and the two weeks 
following I was at the Exposition which was held in the Expo- 
sition Building at Portland, June 7 to 109. 

During the latter part of June, July and the first of August, 
I took milk and cream samples from time to time, but spent the 
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most of my time investigating the butter conditions, concerning 
the net weight law. I found that very little attention was 
being paid to this law and now feel that the time I spent mak- 
ing this investigation has accomplished a great deal of good, as 
in every market in the state one may find dairy butter legally 
stamped with its net weight, thus protecting the consumer, the 
dealer and the honest manufacturer of dairy butter. 

On August 11, the Agricultural Fairs opened with one at 
Belfast, and I spent August, September and part of October 
as your agent at several of the fairs. 

Time that was left between fairs was spent in the usual way, 
by taking milk and cream samples. I carried the dairy exhibit 
to the Central Maine Fair at Waterville and to the Maine State 
Fair at Lewiston. Milk and cream contests were conducted at 
these two fairs, and assistance was given by Russell S. Smith, 
Dairy Division, Department of Agriculture, Washington, D. C., 
who scored all the dairy products. At the Maine State Fair 
I conducted the Fat Production Contest. 

During October, I accompanied Dr. Herman C. Lythgoe and 
Dr. Eugene Kelly of the Massachusetts State Board of Healtin 
and others of this department, on a three days’ overland trip 
from Portland to Pittsfield, Maine. We visited many cream- 
eries and many dairy farms on this trip. The creameries were 
inspected for their cleanliness of method, and the dairy baras 
were subjected to the United States score cards. 

The remainder of the year was spent in collecting milk and 
cream samples. 

The results of the analyses of the samples of milk and 
cream taken between March 8 and September I, 1916, are 
as follows: Whole number of samples taken, 542; number 
found above standard, 519; number found clean, 287; number 
containing visible sediment, 255; number below standard in 
fat, 9; number below standard in total solids, 14; number 
skimmed, 4; number watered, I. 


DISPOSITION OF VIOLATIONS. 


Warned and placed on probation by this Department .... 8 
Given hearing and’ fined: “. 22)... 3h. See i 

Result of the analyses of the samples of milk and crearn 
taken during last quarter of the year 1915 are as follows: 


REPORT OF STATE DAIRY INSPECTOR. 33 


Whole number of samples taken, 253; number found above 
standard, 246; number found clean, 145; number containing 
visible sediment, 108; number below standard in fat, 7; num- 
ber below standard in total solids, 4; number skimmed, 2; 
number watered, oO. 


VIOLATIONS. 


The settlement of the seven cases of violation, occurring 
during the last quarter of the year 1915, are as yet pending. 


EDUCATIONAL, 


It will be understood from the data just preceding that 
during the entire year, 1915, there has been only one fine paid. 
This fact alone shows that, as far as the standard set by law 
goes, dairy inspection has been a success. This one case which 
was settled by a fine was a case of under standard cream. 

The dairyman or dealer selling cream can control the per- 
centage of fat in that cream by proper adjustment of the cream 
screw in the separator. Therefore, any case of under standard 
cream can be blamed to no one but himself and, consequently, 
all such cases should be prosecuted. 

On the other hand, the dairyman cannot always control the 
percentage of butter fat in low grade milk. In the majority of 
violations the analyses have shown that the milk has been nor- 
mal milk, from cows whose characteristics are to produce 
milk low in the percentages of fat or solids not fat or both. 

Dairymen or dealers of whom such samples were taken were 
warned that their milk was under the standard required by 
law and were advised to rid themselves of the low producing 
cows which were keeping the test of their herd milk below 
standard. 

Throughout the entire year inspection has been brought 
about by persuasion rather than by prosecution. 

The remark that the pump is the dairyman’s best cow is a 
statement of the past. In the last few years many dairymen 
who seemed unable to sell milk without watering it have gone 
out of business, much to the gratification of all concerned. 
Perhaps there are a few more such dairymen left, but they are 
few indeed, and if we can rid the state of all such dealers we 
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should be satisfied, even without accepting fines for the viola- 
tions. 

When in different parts of the state collecting milk samples 
I have visited as many dairy farms as possible and inspected 
their barns, equipment and methods. The United States score 
card was applied in almost every case with the object of edu- 
cational advantage to the dairyman, rather than in the spirit of 
finding fault. I find that the dairymen are very eager to co- 
operate with this type of inspection. It is, however, impossible 
to do a great deal of this sort of inspection under the present 
appropriation. 

However, the inspection at the source of production, if 
properly done, is the proper method of bringing about improve- 
ment in the sanitary quality of dairy products, 

This statement has been proven by the fact that the sanitary 
quality of milk, from the dairy farms that have been visited 
and inspected, and whose owners or managers have eagerly 
received suggestions to improve their methods of production, 
has improved to a marked degree. 

Therefore, as your report goes out to farmers largely, I 
wish to have re-published the article, “Clean Milk Production,” 
which appeared in the “Official Inspection 71,” published in 
July, 1915, by the Maine Agricultural Experiment Station. The 
suggestions herein contained are both practical and economical. 


CLEAN MILK PRODUCTION. 


If milk could be drawn direct from the cow into sterile 
bottles without its passing through air it would be practically 
free from bacteria. This, however, is impossible and imprac- 
ticable. It is very evident, therefore, that milk becomes con- 
taminated after it is drawn. Although bacteria are too minute 
to be seen with the naked eye, we really mean bacterial infec- 
tion when we speak of filthy milk. Whenever any amount of 
sediment is seen at the bottom of a milk bottle it is enough to 
say that there are many bacteria in such milk, for dirt and 
bacteria go hand in hand, Every speck of dirt, every particle 
of dust, every piece of hair and every insect that falls into 
the milk carries with it several thousand bacteria. 

The bacteria content of milk depends upon various factors 
of which the following are most important: 
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Dirty or unhealthy cows. 

Dirty stables. 

Dirty or unhealthy persons employed in handling cows and 
milk. 

Dirty utensils. 

Dirty surroundings of milk after being drawn. 

Keeping milk at high temperature. 


DIRTY OR UNHEALTHY COWS. 


When cows are not properly cleaned every day a great 
amount of loose hair and coarse dirt accumulates on their 
bodies, and every piece of hair or dirt that falls into the milk 
pail carries with it a large number of bacteria. It is true that 
the hair and large particles of dirt may be removed by the 
strainers, but the bacteria have been washed from them and it 
is impossible to remove them by straining. 


DIRTY STABLES. 


Dirty stables, by which is meant, stables not properly cared 
for, having dirty floors, walls, and ceilings, favor the contami- 
nation of milk. The walls and ceilings of stables should be 
made of matched lumber so that they are tight. They should 
be frequently cleaned and whitewashed. When this is done 
the amount of floating dust in the stable is reduced to a mini- 
mum. Dust and bacteria are closely associated. Hay or other 
dry fodders causing dust should not be fed until after milking. 


DIRTY EMPLOYEES. 


All persons employed to take care of the cows or the milk 
should be dressed in clean suits made of some hard material 
that will not collect dust and dirt. The hands of the milker 
should be thoroughly washed and dried before milking. He 
should be furnished with a clean white jacket which will not 
collect dust and which will show dirt easily if it does accumu- 
late. 


DIRTY UTENSILS. 


Great care should be used to keep milk pails, strainers and 
milk cans clean. Cracks and joints in pails and cans form a 
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very good hiding place for dirt and hence bacteria. It is well 
to flush all joints and seams with solder before using a new 
pail or can. Some form of narrow top pail should be used. 
They decrease the amount of surface open to dust particles in 
the air and hair of the cow. The form of narrow top pail 
that has a strainer attached is not considered sanitary, because 
all hair and dirt that falls on the strainer is thoroughly washed 
by the milk that follows. Even if the hair and dirt are not 
washed through the strainer into the milk, the bacteria from 
them are. Strainers should be thoroughly cleaned and scalded 
after being used and as soon as they become soiled and filled 
with hair, should be thrown away. Pails and cans should be 
cleaned after being used and should be scalded with boiling 
water or live steam before being used again. 


DIRTY SURROUNDINGS. 


Even when milk has been drawn in accordance with the pre- 
vious precautions, it is very easily contaminated if kept at any 
length of time where it is not clean. Hence, as soon as one 
cow is thoroughly milked the milk should be removed from the 
stable at once to a clean milk room where it should be imme- 
diately strained. 


KEEPING MILK AT HIGH TEMPERATURE. 


The keeping quality of milk depends to a large extent upon 
the growth of bacteria after it is drawn. Warm milk forms 
an excellent medium for the growth and development of bac- 
teria. Therefore, it is important that milk should be thoroughly 
cooled while the bacteria content is low. ‘Cooling should be ac- 
complished immediately after straining, by running it over a 
cooler filled with cold spring water or ice. If a cooler is not 
at hand the cooling can be done by setting cans of milk in ice 
water. If this method is employed the milk should be stirred 
from time to time to insure that it is cool. If a cooler is used 
it should be placed in as pure an atmosphere as possible to 
prevent contamination. The temperature of new milk should 
be reduced to at least 60° F. in order to retard the growth of 
bacteria commonly found in milk. It is not only essential to 
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reduce milk to this temperature, but also to hold it at this low 
temperature until delivered to the consumer. 

After milk has been delivered it belongs to the consumer 
and even if it has been produced under the best of conditions, 
its keeping quality from then on depends largely upon its treat- 
ment by the consumer. Milk should not be left on the door 
steps where the sun will raise its temperature to the point 
where bacterial growth is greatest, from 70° to 90° F. This 
high temperature may even sour milk in a few hours. The 
milk should be removed from the sun at once and placed in a 
refrigerator where its low temperature may be maintained. 


RECOM MENDATIONS. 


In order to improve our dairy and milk supply of the State 
of Maine to the degree that public sentiment is asking that it 
be improved, I make the following recommendations : 


Licenses. 


I recommend that a fee of one dollar, or some such amount, 
be placed upon milk licenses. There are approximately 4,500 
licenses issued every year and this small tax would amount to 
as much, and perhaps a little more than, our annual appropri- 
ation, 

Many dealers have little or no regard for a license because 
it is free from cost. 

Further inquiries regarding the method of producing milk 
will, in a measure, help to control the sanitary quality of the 
dairy supply. 

The only questions regarding the sanitary condition of milk, 
asked on the application cards for licenses, are relative to tu- 
berculin tested cows and to delivery in cans or bottles. Fur- 
ther inquiries regarding the method of production should be 
required of every producer before a license is granted. 


Dairy Inspection. 


Every dairy applying for a milk dealer’s license should be 
systematically inspected. This inspection should be done by 
properly qualified inspectors, or rather instructors, with the 
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ability to impart to the dairy farmer advice regarding the eco- 
nomical production of sanitary milk. Additional inspectors 
would, of course, be necessary to carry out this recommenda- 
tion. Therefore, it is an impossibility, under the present ap- 
propriation, 


Conclusion. 


Throughout my report there is evidence that dairy inspection 
is limited in its work, due to the small appropriation of $4,005 
"a year. Many of my recommendations are impossible unless 
the appropriation becomes greater. However, I trust that the 
feeling aroused in some of our larger cities, demanding 
“cleaner” milk, will stimulate an action that will bring about a 
larger appropriation by some future legislature. Ten thousand 
dollars can easily be used in this work. 

I wish at this time to thank you for the courtesies shown 
me and for your untiring aid and advice. The clerical and 
other members of the Department have rendered their willing 
services at all times. 

Respectfully submitted, 
CLIFFORD W. WESCOTT, 
State Dairy Inspector. 
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REPORT OF STATE HORTICULTURIST. 


To the Honorable William T. Guptill, Comnussioner of Agri- 
culture: 


I herewith submit my fifth annual report as State Horticul- 
turist, for the year 1915. 

In many ways this report will be of a depressing nature, 
inasmuch as conditions have been far from favorable for the 
production of satisfactory crops. The weather conditions this 
season were most unsatisfactory and as a result the crop of 
fruit and small fruits was of poor quality and very much 
limited in quantity. Most of the snow disappeared in the latter 
part of February, and with a fair March and little frost in 
the ground everything pointed to a very desirable season. The 
bloom was heavy, but in the latter part of May and the first 
week in June we had frosts and a freeze which damaged the 
fruit crop fully fifty per cent. Summer was very wet and the 
frequent and continued rains not only damaged the little fruit 
that was left, but also made it almost impossible to give ade- 
quate protection from pests by spraying. The picking season 
was very satisfactory, but the harm had already been done and 
it was too late to look for any quantity of good fruit. 

Because of the season and the small amount of fruit, there 
was quite a considerable falling off in spraying on the part of 
the growers with the possible exception of the dormant appli- 
cation. There was more or less winter-killing not only to fruit 
trees, but also to ornamental shrubs and shade trees due no 
doubt to the lack of snow for the greater part of the winter. 

With the crop estimates showing a decided falling off from 
last year, high prices for fruit began to circulate early and 
many buyers paid $2.75 to $3.25 per barrel. As has been 
mentioned before, the fruit was of very poor quality, so that 
when fruit arrived on the market, the demand was sluggish 
and prices were not greatly superior to last season. At this time 
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it looks as if good fruit would command a very fair figure 
later on, but it is a question in the mind of the writer whether 
or not fruit will stand up in storage. 

The continuation of the war in Europe resulted in a rela- 
tively small export trade, although prices on the Liverpool 
market would have been very satisfactory in normal seasons. 
Freight rates covering transportation to English markets 
started in the vicinity of a $1.25 per barrel and have now 
reached the figure of $2 per barrel, with only limited space. 
Some of the more fortunate growers and associations have 
been able to secure space for $1.25 per barrel up to the first 
of January. Much of the Canadian fruit has been shipped 
through American ports and they have offered in some in- 
stances a bonus of from 20 to 50 cents a barrel for ocean space. 


INSECTS AND DISEASES OF FRUIT AND TREE. 


Ralroad Worm. While we have experienced more or less 
difficulty in the control of this insect for the past several years, 
it would seem that the percentage of damage done during the 
past season is the greatest yet experienced. A successful way 
of protecting the fruit from this pest is yet to be realized. 
Last year the so-called sweetened spray made by adding a 
gallon of molasses or a certain amount of some sweet material 
to fifty gallons of arsenate of lead mixture proved very satis- 
factory. When it was time to spray this year, that is, while the 
flies were hovering about the trees before laying their eggs, 
the continued rains made it almost impossible to apply the 
mixture and hope for any satisfactory results. No doubt 
under normal conditions this sweetened mixture will prove a 
very valuable asset in our spraying operations, but in such sea- 
son as this it would seem to be of little benefit. The impracti- 
cability of controlling this insect by picking up the windfalls 
when the orchard is located in the immediate vicinity of an- 
other where the windfalls are not picked up has been already 
plainly demonstrated, and it is only by the cooperation of all 
growers in picking up the drops that any real benefit may be 
derived. 

In addition to the varieties commonly infested we find the 
insect working more or less extensively in the Baldwin, Stark, 
Spy, King and several other varieties. 
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Green Aphis. ‘The aphis infestation has seemed to be rather 
below normal and the growers have not experienced as much 
trouble with this pest as during the past few seasons. ‘This 
was especially noticeable with the young trees, 

borers. \n a recent bulletin on the Round Head Borer, a 
government expert has recommended as a remedy the use of a 
rather heavy lead and oil mixture applied to the butt of thc 
tree to the height of eighteen to twenty-four inches. If this 
method does not result in any harm to the tree itself, it wouid 
seem to be the simplest and most efficient thus far advocated. 
The painting would have to be done each year. We know, of 
course, that tarred paper or any similar material, if kept on 
for the entire year, stifles the evaporation from the bark anil 
does not give a free circulation of air so that we have first 
a blackened condition, usually followed by disease infection. 
If the paint does not give a similar result, it is surely a wel- 
come remedy. The best remedy in operation at the present time 
is the fine mesh galvanized wire wrapped around the tree, 
carefully, that it may not brush the tree in any part, with one 
end well covered in the ground and the other stuffed with 
cotton or waste, In some cases the borers will lay their eggs 
at the top of the wire, but the number is small, and the infes- 
tation is easily noticed. The reason for so much care in not 
allowing the wire to touch the tree is because of the tendency 
on the part of the female borer to insert the egg through the 
mesh of the wire. 

Leaf Blister Mite. This exceedingly active mite is making 
its presence known in orchards where there is no spraying doue, 
or, if done, where the application has been carelessly applied. 
The only time during its life history when it is vulnerable 1s 
when migrating from its winter home between the folds of the 
leaf-bud to its summer home between the surfaces of the leaf. 
It does not begin to move about until the leaf-buds have begun 
to swell appreciably, so that it is very necessary in order to 
control this pest to apply the dormant spray of lime-sulphur 
rather later than is commonly practiced. The tips of the leaf- 
buds should show a decided green, and little or no harm will 
be done if they have become a quarter of an inch in length. 

It is a sad sight in the fall to see apple trees, particularly 
the Baldwin, with their leaves all turning yellow and dropping 
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off when they should be hard at work transforming the sap into 
food products for storage in the tree. It would seem almost 
as if this severe drop must have some effect on the fruit buds 
for the following year, 

Crown Gall. After reading experiments of various authori- 
ties showing in some instances disastrous results to the trees 
infected with Crown Gall and in other instances negligible 
harm, the writer will have to admit that he is somewhat at a 
loss to understand whether or not the disease is a serious one. 
The bureau has always taken the stand that infected trees 
should be condemned and has urged the growers to throw out 
all trees showing this root gall. During the past season, only 
a very few cases of infection on nursery stock has come to 
our attention, so that it is reasonable to presume that most 
nurseries are ridding their ground of the disease. 

Sooty Blotch. On different occasions we have noticed how 
this disease can injure the sale value of our fruit, but perhaps 
not until this season have we understood to what extent this 
damage may spread. Usually this disease has confined its at- 
tention to small sections and more particularly to the fruit 
grown on trees where there has been little or no pruning, and 
no spraying. This year the infection is very general, due, of 
course, to the long rainy period while fruit was maturing, and 
to the fact that our spraying has not been as effective as here- 
tofore. One grower after examining his apples in storage is 
led to believe that the disease has penetrated the skin, al- 
though he is not certain but that some other disease is at work 
in conjunction with this blotch. Scientists have always main- 
tained that this fungus does not penetrate the apple, but simply 
spreads over the surface. We do know that it is much harder 
to rub off after the apple has been picked some time than when 
fresh from the tree. Damp weather and heavy foliage where 
there is little opportunity for circulation of air through the 
tree are favorable factors in the disseminating of this fungus. 
Probably this disease alone has resulted this year in an average 
net loss of at least 25 cents per barrel, or a gross total of more 
than $25,000 for the state. 

Leaf Spot. With the abundance of canker (Sphaeropsis 
malorum) existing in our orchards, it is not surprising to note 
the appearance of leaf spot caused by the same fungus, when 


Heavy yielding Baldwin tree, C. A. Frost, Wales. 
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conditions are more or less favorable to its development. Many 
orchards were noted this year where the leaves were almost 
all of a yellow color early in the season due to this fungus. 
As in the case of the blister mite such a condition results in the 
lack of proper nutrition for the tree through the leaves failing 
to perform their proper function. The scab spray of Bor- 
deaux mixture or lime-sulphur is very essential to the control 
of this disease, although proper fertilization and general care 
are important factors. Trees that are thrifty are not as 
susceptible. 

Scab. The writer will have to admit that the operations of 
this fungus are amazing. We know, in a general way, that wet 
weather is favorable for its development, yet with the abnormal 
conditions we have experienced this season the percentage of 
infection is relatively low. It is true, of course, that in some 
sections much fruit has been damaged, but in general the infec- 
tion is smaller than we would naturally expect. We certainly 
have a good deal to learn about scab and the factors governing 
its dissemination and growth. It may be that the rather dry 
fall of 1914 and the dry spring of this year held the fungus in 
check, in any case, until we know definitely, one guess is as 
good as another. For control measures it is being clearly 
demonstrated that the dormant spray is very important and 
that Bordeaux mixture is superior to lime-sulphur as a pink bud 
application. This holds true, of course, for the prepared cop- 
per materials such as Pyrox, Bordo Lead, ete. Clean cultiva- 
tion, by turning under many of the infected leaves, no doubt 
helps in keeping this fungus in check, 

Baldwin Spot. It is now generally realized that the spot on 
the Baldwin and several other varieties which materially re- 
duces their commercial value is not due to fungus origin. Just 
what is the cause of this condition is not known, although 
many growers maintain that excessive amounts of nitrogenous 
fertilizer invariably bring it on, and that lime is a checking 
agent. Whether or not this is true the writer is unable to say 
for the spot is found on the fruit of trees entirely neglected as 
well as on those grown in hen yards and other places where the 
amount of nitrogen is out of proportion to the actual needs of 
the tree, and where the soil is decidedly acid. 
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Winter Injury. When growers realize the absolute neces- 
sity of checking the growth of the tree early in July and al- 
‘owing the new growth sufficient opportunity to ripen and 
mature, and when they realize the importance of an early and 

pid start in the spring, then we may hope for a small per- 
centage of winter-kill. Of course it is a pleasant sight to have 
the trees growing rapidly throughout the summer months and 
to note in the fall two, three and four feet of new wood, but 
in such a system where is the advantage if much of this new 
growth and some of the old and in some cases the entire tree 
is lost by excessive drying out of the tissues? It was especially 
noticeable in the recent Gregory Orchard Contest that the 
trees making phenomenal growth the first two years failed to 
continue this rapid development, while those making a normal 
growth each year were far superior at the end of the contest. 
With the cultivation system, a cover crop should be applied 
some time in the early part of July for bearing trees and at 
least by August for young trees. The cracking of the bark on 
the trunk of the tree is a different matter and due primarily to 
rapid changes in temperature, but there is little danger of 
losing a tree in this way if the grower attends to them and 
sees to it that they are given every opportunity to heal. 

Canker. This disease has been cussed and discussed so 
many times that there seems to be but little to add concerning 
it. The process of elimination and control where the infection 
is heavy is a slow one. The condition of the tree must be 
noted at frequent intervals and it is well to keep saw and 
knife sharp at all times. More careful attention to the spray 
materials and to the machinery is necessary for it is only by the 
most conscientious attention to detail that success in control 
will be realized. It seems safe to say that the condition of the 
average orchard at the present time is more satisfactory than 
for several seasons past, but the time is still distant when we 
can point to the trees and say that they are absolutely free 
from this disease. The infection has been due to several fac- 
tors, many of which are under the direct control of the grower. 
Probably in the past the pruning-saw has been as potent a 
factor in disseminating canker as any we have had to contend 
with. Carelessness in going from an infected tree to a non- 
infected tree without disinfecting the saw has resulted in an 
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enormous damage to our trees. Failure to properly protect 
wounds has given the organism a chance to spread and develop 
until it is a continued struggle on the part of the grower to 
hold it reasonably in check. 


SMALL FRulits. 


Strawberries. The quality of the strawberry crop this year 
seemed to be somewhat below standard. They were of good 
size and normal color, but seemed to lack the texture and flavor 
which have made them an essential to the diet during their 
season. Weather conditions were of course responsible. The 
vines this fall are particularly vigorous and we should look 
forward to a bumper crop next year. Many of the growers 
are planting the fall fruiting varieties in a limited way—thus 
far with much success. Many varieties have been tested and 
the most desirable seem to be the Superb and Progressive. 
Prices for these berries have ranged from 20 to 50 cents per 
quart, and the demand has been greater than the production. 
What will be the result when there is a big supply of these 
berries is a question, but certainly there is an opportunity here 
at the present time. Probably the yield frem such berries will 
not equal that of the common sorts, so that it will always be 
necessary to receive a higher figure in the marketing of them. 
Plants have been hard to get, especially those grown locally, 
presumably because the growers hesitate to pass such a good 
thing into general circulation. 

Raspberries. There was severe winter-killing with the rasp- 
berry canes last winter, especially with the Cuthbert variety. 
The Herbert seemed to stand the adverse weather conditions 
in a much more satisfactory manner and while not the equal 
of the Cuthbert as a berry there is no doubt but what it should 
be adopted more generally as the standard berry for Maine. 
The everbearing St. Regis appears to have some advantages, 
but there does not seem to be the opportunity here for such a 
berry as there is in the case of the fall bearing strawberry. In 
regard to the winter-killing of the cane it was especially notice- 
able that the laid-down canes suffered fully as much as those 
left standing. This was due, presumably, to the snow disap- 
pearing so early and leaving the canes exposed to the weather. 
During the warm periods the leaf-buds started out and were 
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later killed by the cold. It would seem that the leaf-buds on 
canes left standing did not start as early, consequently did not 
suffer in proportion. As in the case of the strawberries, the 
quality was rather inferior. 

Gooseberries. For several seasons the gooseberry crop has 
been decimated by a severe drop due to sun-scald early in July. 
This was probably due to some extent at least to lack of suffi- 
cient foliage. The pruning of the gooseberry has been seriously 
neglected, for in order to supply the proper amount of leaf 
surface it is mecessary to cut back the plants rather heavily 
and incite a new growth of wood. Some of the growers have 
planted fruit trees along the rows to supply shade, but this 
is not entirely satisfactory as the shade is not supplied during 
the hottest part of the day, and results often times in shutting 
off what circulation of air there may be. The Chautauqua ia 
a great many ways seems to be a superior berry to the Down- 
ing, especially in the matter of size, and the market takes to it 
very kindly. 

Blackberries. It has always been a matter of wonder to the 
writer why No. 1 blackberries are not received in better favor 
on the part of the consuming public. When properly grown 
and handled it is hard to conceive of a berry with superior 
flavor and general lusciousness. The reason for this indiffer- 
ence must be due largely to the relatively small supply of fancy 
fruit handled by the distributors, for it is painfully apparent 
that the general run of blackberries on the market is of inferior 
quality. Many such berries are gathered from roadsides and 
pastures from volunteer plants which receive little or no care. 
When well fertilized and planted upon good, rich soil, we have 
an entirely different berry and one which to my mind cannot 
fail to please the palate. Immature, sun-dried, worthless fruit 
never should be placed upon the market, but under the circum- 
stances, where the cost of picking is the only expense connected 
with such fruit, we shall probably, like the poor, always have 
them in our midst. 

Currants. Like the gooseberry, and of course all other 
fruits, the currant responds very readily to good culture, and 
when planted in favorable soil, fertilized and given good treat- 
ment, we have a very luscious fruit. With the number of 
summer visitors who annually spend their vacation in this 
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state, we certainly should increase our small fruit planting. An 
effort should be made to supply berries in rotation through the 
summer at reasonable prices, so that the desire for such fruit 
shall be constantly increasing. In this rotation the currant 
has its place as fresh fruit and as a by-product in jam, jelly. 
conserve, etc. 

Our growers have been troubled very little with mildew as 
yet and the worst pests that we have to contend with are the 
gooseberry fruit-fly and the currant worm. 

Probably the biggest handicap to the production of all small 
fruits on a larger scale is the lack of cheap labor available for 
picking purposes. No doubt in sections suitable to the produc- 
tion of small fruits, and there are many in this state, coopera- 
tive associations could be formed to very good advantage, and 
help out especially in looking after the labor situation, and in 
grading the product. 


AUBURN Fruit CONFERENCE. 


The third annual conference of the fruit growers of western 
Maine was held in Auburn on February 23, 24 and 25, 1915, 
under the direction of the Department of Agriculture, Auburn 
Fruit Growers’ Association, and Auburn Board of Trade. Un- 
fortunately the weather conditions were most unfavorable, so 
that the attendance was not as large as had been hoped. Nearly 
375 people registered and many growers were present during 
the entire session. More of the local men were utilized in the 
program than at the former meeting, but we had several speak- 
ers from outside the state including I. I. Margeson of West- 
wood, Mass., John C. Orcutt of Boston, Mass., and G, V. 
Branch of Washington. The Round Table discussion was 
very successful and much real benefit was derived from it. A 
few of the discussions and lectures are printed in this report 
for the benefit of those who were not present and for reference 
to those who were there. Following is the program: 


Tuesday, February 23, 7.15 P. M. 


Registration. 
Address, Hon. A. W. Fowles, Mayor of Auburn 
Address, H. L. Keyser, Greene 


Small Fruits, I, I. Margeson, Westwood, Mass. 
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Wednesday, February 24, 9.00 A. M. 


Round Table Discussion. 


Dynamite in Planting, T. E. Chase, Buckfield 
Varieties for Maine, Prof. E. F. Hitchings, Orono 
Sprays for Aphis, Frank Mitchell, Waterville 
Annual Bearing of Fruit Trees, W. H. Conant, Buckfield 
How and When to Thin Apples, G. A. Yeaton, Norway 


General Questions. 


2.00 P. M. 


Factors in Marketing and Increasing the Sale of Apples, 
John C. Orcutt, Boston, Mass., 
Secretary Agricultural Committee, Chamber of Commerce 
A Few Things That Will Help Our Market, 
A. E. Jennings, Auburn 


Our Local Market, E. A, Bickford, Auburn 
7:30.F MM. 

Supper. 

Speaker of the Evening, Dr. L. S. Merrill, 


Dean of Agricultural College, University of Maine, 
Orono, Maine 


Thursday, February 25, 9.00 A. M. 


Round Table (Continued). 

Apples in Bulk, C. E. Wheeler, Chesterville 
Marketing Fancy Apples in Maine, E. E. Conant, Buckfield 
By-Products, H. P. Sweetser, Cumberland Center 
Catering to Trade Demands, H. L. Keyser, Greene 
Cooperative Buying, C. E. Embree, Bangor 
What Are We Going to Do About It? 

Prof. B. S. Brown, Orono 


2.00 P. M. 


Cooperative Organization, G. V. Branch, Washington, D. C. 
Bureau of Markets, U. S. Department of Agriculture 

Western Methods in Grading and Packing Apples, 
J. G. Johnson, Portland, Maine 
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ADDRESSES GIVEN AT THE AUBURN MEETING 
HOW -ANDOWHEN, TOn HIN APPLES, 
G. A. YEAToN, Norway. 
(Stenographic Report.) 


Mr. Charman, Ladies and Gentlemen: 


There was a good woman who had always been doing good 
to every person with whom she came in contact. When she 
came to die, her husband ordered engraved on her stone, 
“Lord, She Was Thine.” There was not enough room for all 
the letters, the engraver found, so when the stone was finished, 
it read, “Lord, She Was Thin.” I am going to talk a little 
about thinning. I don’t think that thinning is a panacea for 
all ills, or will make a tree bear if it is naturally a sterile bear- 
ing tree, but it does have a tendency to bring those trees into 
natural bearing. 

In 1913, the state laws were amended so that if we were 
going to sell, we had grades established by law. The fancy 
grade was to be apples of one variety, well colored, and not 
less than two and one-half inches; No. 1 of one variety, weil 
colored, and not less than two and one-quarter inches. To 
produce apples of this kind, we should take care of our trees. 
We should do the work at the right time and in the right 
manner to get results. There are many of us who have feit 
that if we did a good amount of pruning in the spring that it 
wouldn’t be necessary for us to do any more, as that would 
take care of it, but I tell you right now that it will not. If we 
give the trees a rigid amount of pruning in the spring, it has 
a tendency to produce an over-amount of wood growth, which 
is at the expense of the fruit developing. 

I will give you a bit of an experience made by my class, as 
we are simply telling our experiences. In 1908, I made an 
experiment in a Wealthy orchard which was located just a 
little way from home. It had quite a large lot of healthy 
trees. We selected 20 of them for a demonstration. Ten 
were thinned. The result was very satisfactory. We left the 
other ten in a block. These trees were as near uniform size 
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as we could select. Apparently the ten rows that were thinned 
were as well loaded as the ten that were left. We thinned 
those apples about six inches apart. Well, those that we did 
not thin there was an over-growth. There were a great many 
apples found that were under-sized. On the others we began 
the thinning June 20, because at this time we thought the June 
drought was practically over. We went through these very 
carefully, leaving the apples about six inches apart. The only 
thing one can do is to use his judgment, and it is a matter of 
experience. That is the best teacher we can have. 

Thinning the fruit at that time of year there are no insects 
in the fruit that will do any damage. If you allow them to drop 
at that time, the apples soon wither or dry as they fail to get 
any nourishment, so we paid no attention to the fruit that fell. 
The actual time that it took us was about one hour and a half 
to a tree. Perhaps we spent a little more time than was neces- 
sary. We kept definite data so that we could know the actual 
cost and examine the results. The cost (we reckoned the 
men’s time at twenty cents an hour) was thirty cents per tree. 
In those ten trees that we thinned we got very satisfactory 
results. Of course the thing that appeals to all of us is the 
dollars and cents side of the question. If we cannot make any 
of our work pay in the orchard, if we cannot get a new dollar 
for an old one, and get a good interest on that, we better not 
do the work. In an exact account of the time and of the 
results in the ten trees that we thinned we produced thirty-four 
and one-third barrels of apples. Thirty-three of those barrels 
were fancies and No. 1’s. We paid no attention to anything 
below the fancy and No. 1 at first. We found that on one of 
the trees, the lower one in the row, the soil was incongenial 
for that tree. We saved the No. 2 apples and had one and 
one-third barrels. After we came to that tree we had all of 
the No. 2 apples that we sold. No. 1’s sold for $2.75, the No. 
2’s for $1.50 a barrel. I figured it out after I came into the 
hall to be sure I was right, for they say figures won’t lie, even 
if the other fellow does. That gave us for the 33 barrels at 
$2.75, $90.75. One and one-third barrels at $1.50, $2 which 
gave a total of $92.75 for the No. 1’s. In the block of ten 
trees that were not thinned we had 32 barrels, a little over two 
barrels less than from the trees that were thinned. We sold 
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21 barrels of No. 1’s at $2.75, leaving us 11 barrels of No. 2’s 
which sold at $1.50, making a total of $74.25. For the thinned 
trees we got $92.75; subtracting $74.25 gave us $18.50. The 
time it took, at 20 cents an hour, was $3 and this gave us a net 
profit of $15.50 in cash returns. The most important part of 
this was the fact that those trees have borne an annual crop 
right along. 

The block we did not thin, the following year, had three and 
one-half barrels. Those apples, especially on the lower 
branches, were small, immature and under-colored. Quite a 
large part in 1909 was absolutely worthless. Where they were 
thinned they were practically all good apples. They were 
sprayed, cultivated and fertilized, and the two blocks were 
pruned along at the same time; there was no difference at all. 
The condition was as near alike as two blocks of trees could 
be. The result has been that in the thinned block there has 
been a good crop every year. The block that was not thinned 
had a small crop in 1909; in I910 it bore a fair crop, and 
since then the whole orchard has been thinned because we 
found there were more dollars and cents in doing so. The 
trees were in a more healthy and more vigorous condition. If 
we allow a block of trees to overbear, we have found a weak- 
ened condition. The vitality of these trees is sapped to such an 
extent that it allows all the diseases to which a tree is sub- 
ject to enter. It is like what the Bible says about the poor— 
you will always have them with you. We have to do these 
things if we are going to have more healthy trees, and then we 
are going to have more dollars in our pockets. 

If a man has a large orchard of 80 acres or so, it would be 
impossible for him, with the scarcity of help, to go ahead and 
do that. 

Now the main thing to consider is whether we are going to 
grow our orchards on the intensive or extensive plan. If, as 
an intensive orchard, then select the best there is, the quality 
that will sell for the highest price, then study the individual 
need of the tree requirements. Fertilize to bring out the best 
that is in the tree. Cultivate the soil around it and you will get 
money out of it. The Ben Davis is a despised apple, but it has 
been a commercial apple. As the business increases the trees 
are larger, and it is only a matter of time when the buying 
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public is going to be more discriminate. They are going to pick 
for quality as well as for quantity. The varieties of trees are 
not productive enough, but never mind; what they want is 
what will tickle the other fellow’s palate, and he will pay for 
it. We want to set those trees that will produce fruit, and what 
the other fellow likes and will pay for. It is a business proposi- 
tion to grow those apples for the local market, and it will pay 
to do it in an extensive way. 

If, on the other hand, we are going to try it in the extensive 
way, simply selling by the barrel and getting out of the barrel 
what we can, | don’t believe it will pay—not at the price we 
got early in the fall, anyway, but you get increased vigor, 
vitality and productiveness of the trees by thinning the fruit, 
and you get a larger apple. But the larger ones are where the 
profit comes in, and it is more satisfactory to show them to the 
other fellow when he comes to see you than it is to show him 
a lot of culls. 

I think we were allotted five minutes, and I have taken more 
than that time, already. 

QuEsTION: How many barrels did you get from those 
thinned trees in 1909? 

Mr. YEATON: We got the best crop there ever had been, 
and those trees had been set 18 years, and had fairly good 
care. We got 50 barrels a little above the average size. In 
my mind, it is the size that improves in thinning. 

A thing that I want to caution you against now, is, don’t 
stand on the branches or limbs while you are thinning, because, 
in dropping apples you may strike some of the apples you want 
to leave. I would suggest that you begin at the largest space, 
which is by necessity at the top of the tree, and always use a 
light ladder. Never use a heavy ladder where you have to lean 
it against the tree. Use a light ladder and you can put it 
pretty nearly perpendicular against the outside and you can 
also put your foot in well, and you will not break any limbs, 
but if you take a heavy ladder, you will break the tender 
branches and are liable to injure the work. 

Instead of stepping on the branches, climb up into the tree. 
At that season of the year the bark slips off very easily and you 
will injure the tree to such an extent that it would be better to 
keep out of the tree. If you tear the bark off, it is only a 
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matter of time before canker and other diseases will find a 
lodgment and there will be an injury that will more than offset 
the extra profit you would get from the thinning. 

QueEstTion: When do you thin? 

Mr. YEATon: At the first thinning I wanted to be with the 
man, so we did a little work. At that time the apples were 
very small and we could see if there was any insect injury, 
for if there was, it would have formed, and we could see it 
at that time, take them off and allow the bud to develop. By 
taking them at that time the results were better—more satis- 
factory fruit earlier in the season. Sometimes it is well to 
make a second thinning, Those that you have left on the tree 
will increase in size and in that way every apple you pick will 
be a fancy. It is almost impossible for us to get help; that is 
the only thing. We are working with sweet corn, potatoes and 
other crops, and our haying is coming right at this time when 
we should be thinning. We have not 20 men in the state who 
are specializing in orcharding. The thinning comes at such a 
time that it is impossible for us to get the required amount of 
help. 

QueEstion: Is it necessary to pick up the apples after they 
are one inch and a half in diameter? 

Mr. YEATON: No, at this stage there is no need. The 
worms are at an immature stage. When the fruit begins to 
wither the food supply for the worm is exhausted, and it does 
not mature in a withered apple. 
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BY-PRODUCTS. 
H. P. SweketserR, Cumberland Center. 
(Stenographic Report.) 


Mr. Chairman, Ladies and Gentlemen: 


I feel that the subject of By-Product of Fruit is a subject 
that should have more attention paid to it in this country, and 
I am sorry that you have not been able to find a man more 
experienced, because I am not a manufacturer of by-products, 
and have not been connected with that work, 

I want to say that, because this is a general fruit meeting, 
I would like to devote just a few moments to the discussion of 
by-products. As you all know, the consumption of the by- 
products has come to be an enormous business in itself, because 
of its many uses. By-products are used to flavor ice cream 
and ices, and are found in various productions that we get at 
our fruit stands, including punch and other drinks that are 
made from the fruit juices that have been concentrated with 
water. We not only have fruit syrups, but we have evaporated 
and candied fruits made from these by-products. In the wes- 
tern part of New York state a great deal is done in the canning 
and evaporating of some of our small fruits. 

We have quite a proposition on our hands if we handle this 
in the same way we try to handle fruit in the local markets. If 
you have an opportunity to dispose of small fruits for the 
manufacture of by-products, make up your mind that you must 
produce that fruit at reduced cost on the present methods. 
This will have to be done largely in the methods of harvesting 
and in the selecting of varieties. We can produce a large crop 
of fruit, but the principal part of the work comes in gathering, 
we can cut down the cost more here than anywhere else. I 
will cite you just one example: Where they raise raspberries 
for canning purposes, they harvest in one or, at the most, two 
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pickings. They harvest all of their fruit by using what they 
call harvesting pans and paddles. They hold the pan in the 
left hand and beat the bushes with the paddle or racquet, so 
that the fruit will fall into the pan. In this way you can gather 
the fruit very rapidly and at small cost. I don’t want to 
dwell at length upon this subject, for this is primarily an apple 
growers’ meeting, and it seems more in line with the meeting 
to give the greater part of the time to the apple. 

Why should we consider by-products? Simply because we 
must increase the consumption of apples. We have been talk- 
ing for a long time about how to do this. The first and most 
important step is to improve the quality of the fruit. We 
can do this only by putting the high grade fruit before the 
public. We must in some way dispose of our poor grade of 
fruit. Aside from that reason, remember that it is very feasi- 
ble and a very profitable business to use our culls and even our 
seconds for by-products. This would mean nothing but No. 
1 and fancy fruit on the market. If we could afford that 
method next year, it would mean a decided increase in the 
profit to the apple producers of this state. A great portion of 
this world is not available for a fruit producer as a market. 
There are sections where it is not profitable to ship the raw 
apples, because of the excessive freight charges. However, 
the by-products, with the water really strained from them, may 
be shipped and sold at a profit. 

I have a list of by-products which I plan to take up in the 
order I name them: Apple jelly, apple marmalade, apple but- 
ter, canned apples, evaporated apples, cider vinegar, sweet 
cider and apple syrup for table use as manufactured by the 
new patent process perfected by the United States Depart- 
ment of Agriculture. Perhaps it would be well to group the 
first three products together, for they are not so important. 

We all know more or less of the manufacture of apple jelly. 
Apple butter is a product which is coming more and more 
before the public, as is also apple marmalade. These are made 
by adding sweet cider, vinegar and various spices to well 
cooked apples, then they are placed in sealed containers and 
put on the market. I will return to the matter of prices 
defore I close my remarks. 
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Now, taking up the problem of canning apples. I was very 
glad when Mr. Wheeler mentioned the fact of the apple can- 
neries in Franklin county, and it is true that in certain sec- 
tions of our state men are busy making a profitable business of 
canning apples. Perhaps Waldo county stands second in the 
canning of apples at the present time. The process is not com- 
plicated. The apples are pared, usually quartered and cored. 
They are sterilized with steam, brought nearly to the boiling 
point, but not cooked enough to lose their shape, then placed 
in cans with a small amount of sugar. The cans are then 
sealed and cooked a short time in the steam retorts. They are 
then labeled and are ready for the public. I want to say that a 
process at the present time before the public is that of evapo- 
rating apples. 

We have at least one evaporator in the state that is doing 
good work. This is in Oxford county. The process is more 
complicated than in the canning. As a rule, they use a poor 
grade of apples, although the better the grade the greater the 
profit to the party that is handling the apples. You can readily 
see how that is. If you have a well formed apple, the parer 
will do the work easily; while, if the apple is not well shaped, 
more of it will be lost in paring. The apples are brought to 
the evaporators in large quantities, in bulk, and are handled 
through the evaporators rapidly. One man operates each 
machine, simply feeding in the apples. They are cored, peeled 
and sliced by this machine, and then carried to a portion of the 
building where they may be subjected to sulphur fumes and 
bleached, which consists of driving sulphur through the room, 
In this room they are spread over the floor, on low tables, or 
trays especially fitted for that purpose. In some instances they 
are moved again and carried to the oven-heated rooms, which 
are simply large rooms with slatted floor or tables, so arranged 
that there is hot air or steam, This heat is delivered through 
the floor of the building and the apples are dried to the desired 
condition. The temperature is about 120° F, Men are work- 
ing in these rooms, turning over the apples and seeing that they 
are dried uniformly. After they are taken from these ovens 
they are graded, usually in three grades—fancy, choice and 
prime. As I have said before, this is the most popular method 
of getting the by-product ready for the consumer. They are 
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simply softened and used like raw apples. One other sugges- 
tion is this: In evaporating, nothing is thrown away, as the 
skins and cores are sent to factories where jelly is made. 

I want to spend the larger portion of the remaining time in 
discussing the process of extracting the juices from apples. We 
will just take up the subject of vinegar, a subject that most 
everybody knows about, but perhaps I can give you something 
new on the subject. Vinegar is an acid product made from fer- 
mented apple juice and used as a condiment for table use, or 
as a preservative for pickles, etc. Up to the present time, little 
has been done to increase the consumption of any of the by- 
products so far mentioned. The usual method is to sell direct 
first and pack only the amount sold, so that there is no chance 
for loss. It seems to me that there is a great opportunity to 
increase the sale of the canned and evaporated fruit, especially 
in distant countries. Throughout the apple growing districts 
there are a great many cellars with several barrels of vinegar 
which never reach the market in satisfactory condition. A 
good many times the cider has not been properly treated. In 
many cases the vinegar gets dirty and is exposed to the air 
in such a way that acetic acid gases have escaped, leaving a 
poor vinegar. Vinegar, as a rule, is not a production that the 
market man can depend upon. I understand that there are 
men in the state who are taking up this vinegar proposition, and 
because they are making a definite strength production, clean 
and clear, they are making a good thing of it. We produce 
apples enough that are used for nothing but vinegar, so that the 
apple cider vinegar would drive out all the other vinegars that 
are put on the market, and we could have a greater consumption 
of cider vinegar. 

There are three different methods of making vinegar. The 
first method I want to speak of is the household method. Now 
in this case the barrels are filled not over half full with sweet 
cider, and a small quantity of mother of vinegar is added. 
This should be kept in a room where the thermometer ranges 
from 95° F. to 100° F. At this temperature it develops better 
than at any other, and at the same time we are getting our 
desired production, It is necessary for these bacteria to have 
a favorable condition in order to grow. Temperature and air 
are necessary. This means that, if the barrel is filled full, the 
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process will be very slow. Expose as much of the surface as 
you can to the air. Use large casks and don’t fill them more 
than half full. With a proper development you ought to pro- 
duce about a six per cent acetic acid in the vinegar. After 
two months the vinegar should be siphoned from the top. Be 
very careful that you get no scum on the surface. This may 
be put up in various retainers such as bottles, casks, or any- 
thing of that sort that will appeal to the public. 

The second method is called the Orleans method. The re- 
tainers and the manufacture are practically the same as in the 
household method, but as soon as a portion of the finished 
vinegar is drawn off, more sweet cider is added to the cask, 
care being taken not to break the scum that covers the surface. 

The third method is what we call the German method. This 
equipment consists of large cylinders, fifteen to twenty feet 
high. These are filled with clean beech shavings, because they 
give no odor or flavor to the vinegar. The first thing to do 
after these cylinders are filled with shavings is to run good 
cider vinegar over them, and this leaves acetic acid bacteria. 
Add sweet cider by means of a sprinkler, so that it trickles 
down through the shavings and comes out at the other end, a 
finished product. There should be plenty of air, and it should 
be kept in a warm place so that the conditions will be favorable 
for working to vinegar. This process is more rapid than any 
of the others, 

- I want to speak about sweet cider as a beverage. Clean, 
sweet cider as a beverage, before it begins to ferment, is 
becoming more and more popular. The one _ problem 
is to keep it sweet long enough to transport it to 
distant localities. The Department of Agriculture in 
Washington discovered that by simply running sweet cider 
through an ordinary cream separator that they could remove 
all the pomace and dirt, and it aids in the keeping quality. This 
product could be kept for a long while. It can be pasteurized, 
that is, treated exactly the same way as pasteurized milk. It 
is heated at 150° F. for an hour. There was a disadvantage in 
doing it this way for the fine flavor of the apple cider was gone, 
and it was not a very satisfactory product. They thought 
there was a greater field for sweet cider. Then the chemistry 
department undertook the work, hunting for some method 
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whereby they could produce sweet cider that could be shipped 
all over the country, because of the fact that sweet cider in its 
natural condition would be fermented before it reached the 
consumer. Following the idea, they took sweet cider and 
froze it. In this way it is first frozen, then crushed, whirled 
rapidly in a centrifugal machine and the cencentrated juice 
thus thrown off is collected, the water of the cider remaining in 
the machine in the form of ice. This is concentrated cider. 
It is perfectly clear after it comes from the machine and con- 
tains a high per cent of sugar. This is a very simple process 
and can be put in most any of our cider mills by the attaching 
of a freezing plant, which is not very expensive. A gallon of 
this represents five gallons of cider. It may be shipped long 
distances without paying freight charges on water. 

Here certainly is an opportunity for something to be done 
with sweet cider. Sweet cider as a beverage certainly may be 
brought before the public. I have been figuring what profit 
may be made on this. Now I think that you will find that a 
gallon of this diluted will make four or five times as much, 
and placed at our ordinary soda stands would sell for five cents 
a glass, which would mean 80 cents a gallon for the cider in the 
diluted form, not taking out concentration. It costs you some- 
where about 18 cents for your apples, as cider-mills pay 25 
cents a hundred for bulk apples. Most anything that is an 
apple may be used for cider so long as it is kept from dirt. 

There is one other subject that I want to mention; that is 
the production of a table syrup from apple cider, The United 
States Department of Agriculture has realized that the season 
for cider is short and, to encourage the use of more of the cull 
apples, they have worked out not only the method of concen- 
trating the product, but, through the Bureau of Chemistry, they 
have discovered a way of making a table syrup. We have here 
a sample of what they have been able to produce. Their bul- 
‘letin has been published, but I did not receive it in time to 
bring it here and tell you what is in it. As soon as this process 
is perfected it will be given to the public, free of charge, but 
probably it will be limited to some extent. Any cider-mill may 
add the necessary equipment and produce it. The only addition 
that is necessary to the present cider-mill is a filter press and 
evaporating kettles. The process is not complicated. Sweet 
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cider is heated with pure milk of lime until nearly all of the 
natural malic acids are neutralized, This material is then 
heated and allowed to cool and stand a short time, which allows 
the lime and acids to form small crystals of calcium malate; 
then it is run through a filter press where they have the filters 
combined in such a way that they may put pressure on and 
force the syrup or filtrate which passes through and may be 
evaporated, something the way we used to make maple syrup. 
There is also produced from this last filtration a product called 
calcium malate which brings $2 per pound, and there is a good 
market for it. This syrup can go in competition with maple 
syrup. It has the odor and taste of the juice you get from 
baked apples. It would cost on the market today 20 or 25 
cents a hundred for the apples, and you would get anywhere 
from $1 to $1.40 for the syrup. 

In conclusion, I simply want to say that I trust that these 
remarks may awaken some one in the audience to put up some 
sort of a plant to make these by-products. We need more of 
these plants. If any of the gentlemen present do not care to 
do this, you could interest somebody else in it. I simply want 
to say that we feel that by putting just our best apples on the 
market we will get enough more for these so that we can afford 
to put these poorer class apples in our by-products. Every one 
of these by-products can be produced at a profit. I will be glad 
to have any and all of you people as far as you can_ sample this. 
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FACTORS IN MARKETING AND INCREASING THE 
SAE OR CAPEEES: 


Joun C. Orcurt, Boston, Mass. 
(Stenographic Report.) 


Mr. Chairman, Ladies and Gentlemen: 


I was down here a year ago, and in November we were here, 
so that I see a good many people that I have known, and I 
almost feel like saying, “How are you all?” 

I am going to speak a little prepared address for about twenty 
minutes, and give you people a chance to ask questions in 
regard to the commission, storage and transportation of apples, 
and if I don’t know the answers to your questions, I will frank- 
ly say so, or perhaps I can tell you where you can get this infor- 
mation, for it is only with a free and frank discussion that we 
can get anywhere. I come here to learn from you, as much as 
to tell you a few things about the market, I don’t know what 
your problems are, but by talking them over together we can 
get somewhere. Now we have said that the apple industry was 
_a science. The dictionary tells us that the science is a classified 
knowledge, so I have endeavored to classify some of the items 
in connection with the selling, marketing and increasing the 
consumption of apples. Now, if you please, let us have clearly 
in mind the six classifications : 

1. What the available markets are. 
The storage of apples. 
The variety or classes. 
Just who the buyers and distributors are. 
What apples are used for. 
Problems in selling and increasing consumption. 

Bast 5 year I covered some of these points which I will hurry 
over, so in going ahead with our discussion we may have in 
mind those topics. 
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Markets. What are the markets? Perhaps we can divide 
these into groups. First, the local market. That is the 
market where the producer can get into direct touch with the 
consumer, retailers, or retail stores where they are selling 
these apples. The other market is what we term the outside 
market. This is the market in which you have to go through 
other agencies to reach the consumer of your product, where 
you ship to wholesale houses, jobbing houses and foreign mar- 
kets. So then we have two markets, the local market and the 
outside market. 

Storage of apples. Apples are stored in three ways: First, 
in the cellar of the grower; second, in the country warehouse; 
third, in the large city cold storage plants. The storage is the 
most important factor in the production and selling of apples 
for the majority, but they are sold throughout the entire 12 
months, The consumption will be more in some months than in 
others. That varies with the different localities. You are 
harvesting within a short two months time during the year. 
Now there comes to us the question of storage. You can’t lay 
down any definite rule as to whether it is advisable for them to 
store their crops in their own cellars or to ship to a large city 
for cold storage. What might be a good thing in this section 
might not be for those 25 miles away; it is the storage of apples 
as well as the condition of the market. 

Varieties or classes of Apples. 1 am told by the United 
States Department of Agriculture that we have 2,000 different 
varieties of apples. Generally we have from six to ten varie- 
ties classed in three groups. When I enumerate, you must 
remember that this is not a hard and fast rule. I don’t want 
anyone to say that I am in the right, for different men’s opinions 
vary in different localities. The same buyers will have different 
opinions of it. 

1. Eating apples. 
2. Cooking apples. 
3. Apples for both eating and cooking. 

Of these varieties the leading eating apples are McIntosh 
Red, Gravenstein, Wealthy and Snow; for cooking: Baldwin, 
Greening and Ben Davis; for cooking and eating: Northern 
Spy, Wolf River and Russet. All of the other varieties will fall 
into one of these three groups. If you go out into the street, 
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you will find a good many men who will put these apples in 
different classes, but if you will examine the trade, you will 
find that it follows somewhat along this line, but remember 
there are these three groups of apples: Eating, cooking and 
apples used for both. 

Let us find out who are the buyers of these apples and get 
clearly in mind the buying of the distributing end. There are 
12 sub-divisions: 

1. Local buyers. 
2. Wholesale houses. 
3. Commission or jobbing houses. 

The distinction we make between a wholesale house and a 
jobbing house is this: A wholesale house makes a specialty 
of just one thing, or perhaps one or two things, while a job- 
bing or commission house is one that makes a specialty of no 
particular thing, but handles anything that comes into the mar- 
ket. Just here let us see the two ways of marketing these 
apples. First, the sales basis, where you send the apples to the 
market and receive cash; second, where you sell on commission, 
and the man who acts as your agent sells as you direct, or 
uses his own judgment. 

4. Retail stores, 

5. Peddlers and hucksters. 
6. Hotels. 

7. Restaurants. 

8. Boarding houses. 

g. Bakeries. 

10. Institutions. 

11. Fruit stands. 

12. Individual families. 

The family trade buys in peck and half-peck lots from the 
retailers and peddlers, because they demand a variety and only 
want a few of each at a time. A large majority of the con- 
sumers of apples in the family trade have been educated not to 
buy a quantity of any particular kind of apple. They want 
Baldwins for cooking; the man of the house wants McIntosh 
Reds; some of the boys want Gravensteins, half a dozen at a 
time, while up here in the country we used to distribute two 
barrels at a time. 
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The second point, which is very important, is that the ma- 
jority do not have any place to store apples, because of the 
fact that the cellars are too warm and the apples will not keep, 
and in other places, where they live in flats, there is no place to 
keep apples. You will see that the hotels, restaurants, boarding 
houses, and retail stores, generally, buy in barrel lots, while 
fruit-stands and individual consumers buy in box lots. There 
is also a great variety of difference of consumption. For in- 
stance, if | make plain the point, you will see the different kind, 
different quantity and different grades of apples that one can 
buy. Let us take a restaurant and consider the different grades 
it will use. They want a very fine apple to bake, a second to cut 
up to put into pies, and lastly they can get along with a poorer 
apple which can be used for apple sauce; so you see there are 
three grades for the restaurant. 

I think the people in general do not realize the problem of 
distribution of these apples which the various consumers de- 
mand. You will notice that the cities will vary as to the kind 
and quality of apples they want. Let us see what the apples 
are used for. Apples have been used for four purposes: 
Apple pie, apple sauce, apples for eating and apples for baking. 

The International Apple Shippers’ Association has recently 
published a receipt book of 197 different ways for using apples, 
but the people, in general, have not been educated to the use of 
apples in these 197 ways. 

A great many times you know people say, “There, if the 
prices were only lower, the consumers would rush in and eat 
them.” If that is not so, look in your own home. 

I kept track of one of the largest retail stores in the city of 
Boston, and made this little examination. This year eating 
apples were selling at 40 cents a peck; last year at the same 
time they were selling at 25 cents a peck, and still the sales 
did not increase last year because they bought in half-peck lots 
and this year in peck lots. I could tell you of another example 
of one of the largest retail stores in the east. They went 
down in Maine and bought apples at from 15 to 20 cents a peck. 
They put in a lot of apples and soon had the market drugged, 
because the people had not been educated to use apples in the 
different ways. 
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1 want to call your attention to the Florida and California 
Fruit Growers. I wonder if you people are familiar with the 
papers. All the big daily papers in our cities, and the maga- 
zines, such as the Ladies’ Home Journal and the Saturday Eve- 
ning Post, carry large advertisements from these fruit growers. 
Do you gentlemen realize that that is cne of the greatest com- 
petitors that you have? These grapefruit and orange dealers 
are continually giving prizes for the return of the wrappers, 
as in the case of the Sunkist dealers, which greatly increases 
the consumption of these fruits. If I eat oranges and grape- 
fruit, I will not eat apples. 

I think one of the largest and foremost distributors of apples 
are Steinhart and Kelley of New York, who handle for 
the northwestern fruit dealers their entire crop. They have a 
brand of apples called “Skookun” from the Indian word mean- 
ing “bully.” They have a system of distribution which is very 
good, but is limited and needs several large associations to get 
together. These concerns advertise to get people to call for 
their goods. Why should the retailer push your apples? He 
wants to push something the people want to buy, and he is not 
going to run around and push something that doesn’t pay. You 
should get consumers to use these apples. You have a 
big competition in the grapefruit and orange people. Why 
can’t you put up just as good a showing in apples and get a 
system of distribution built up in the same way? We must 
distribute our apples. Now this will seem foolish to some 
people, because there are now only four well known ways to 
eat apples. We must get people to eat apples in the other ways. 
We get into the habit of having certain things and we keep 
in those habits and, unless new ways are continuously brought 
before us, we forget about them. 

I have hastily run over this whole situation to try to get 
clearly into our minds the six very important features of the 
industry : 

What these markets are. 

Storage on these apples. 

Classes or varieties. 

Just who the buyers and distributors are. 
What apples are used for. 

Problem of distribution of apples. 


By ee NS Is 
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You must watch the local, foreign and outside markets, be- 
cause each has a certain bearing on the other, | don’t know as 
any one could give many suggestions as to what you could do, 
but you must work out this question in your own localities. 

If any of you people have any questions you would like to 
ask, I should be glad to answer them, if I can. 

Qurstion: How are you going to determine whether you 
should use cold storage for your apples or send them to the 
city? 

Mr. Orcutt: There are a great many things to be taken into 
consideration, First, how many apples have you in that imme- 
diate vicinity that the people would come to the railroad sta- 
tion to ship? How many thousand early and winter varieties 
have you? Have you enough to keep a storage house going 
to make it pay? Second, is there anything else you could buy 
to sell so as to cut down expenses? Perhaps it might not take 
all of the time of the man who is operating on this one business. 
Third, how are you marketing and what particular kind, box 
apples or barrel? How are you situated on the railroad? 

The difference between country storage and city storage is 
that in the country they have no central place and they have 
to ship all of their apples to an outside market. We have 
a big market in New England. Now comes the question of 
whether it would pay you people to ship your apples in cold 
storage to Boston, Worcester, Providence and Hartford and 
have somebody in each of these places ready to sell the goods. 
You can accept an order, if you have them up here, while you 
are trying to write letters, telegraph, or do business. It all 
depends upon the location, but I tell you, you should look 
around and find out your own system of marketing. 

QurEston: What about hucksters and farmers going 
through the streets? 

Mr. Orcutr: Perhaps that is one point I did not bring out. 
They buy all kinds of apples, both good and poor, and they go 
among the different kinds of people to distribute them. The 
retail store furnishes apples when the people want them, but 
the huckster tries to make them buy them when they have not 
thought of it. 

Some people do not eat apples and you will find upon inves- 
tigation that in different nationalities the food they consume 
is very, very different. All this has to be considered. 
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Question: Is it any advantage for a local organization to 
try to cooperate in advertising? 

Mr. Orcurr: Advertising is costly, for one thing. The 
second point is that unless you know the game of advertising, 
you are soon separated from your money, Let us explain that 
in good form, The next thing is, how many advertisements a 
month are going to appear in order to refresh the mind about 
the Maine apples you wish to advertise? You see that is going 
to cost so much money that they can’t stand for it, but 1f you 
had several associations together to divide up the expense of 
advertising on all these boxes of apples, I believe it is about 
600 car-loads they are handling this year, it would make a very 
small charge. 

Now, for instance, suppose you have two men. One man is 
on the road trying to sell Maine apples; another man is trying 
to sell Scutum Brand, and he says, “Here, Mr. Retailer, we 
want you to handle these apples. We have them here in Port- 
land cold storage and in Boston any time you want them. 
You need not take any more than you want. We will advertise 
for you three times every month in the columns of your local 
paper, and furnish cards on landing in your stores.” In some 
associations they have wrappers, and when you send so many 
of these wrappers back you get a salt shaker, dishpan, orange 
spoon, or something like that. You see that man is going to 
receive the retailer’s order, even if you have some better apples. 

Question: I understand that some of the orange growers 
in California ship their oranges to New York, then send a man 
around to the hotels and, in a way, solicit trade. Is that any 
advantage? 

Mr. Orcutr: Yes, I think it is. Such a commission house 
as that handles our goods. You have to advertise your 
goods. We eat Kellogg’s Corn Flakes and use Ivory Soap, 
because we see them advertised. When you apple growers get 
a system of that kind, you need not worry about selling your 
apples. 

QuEsTION: ‘Can’t a commission house handle that trade 
better than the man you hire? 

Mr. Orcutt: There is just as much difference in commis- 
sion houses as there is in people. If you don’t look out for your 
own business, nobody else will—very long. 
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Question: In regard to storage under the conditions we 
are working now, a great many men have to sell in the fall, and 
what would be the rates on local storage. Would it not be 
more satisfactory than the other method? 

Mr. Orcutt: That comes right back to whether you can 
make country cold storage pay. You must have a local asso- 
ciation. If you can get together and build it so it won't cost 
a lot of money, or get together and put it up yourselves very 
cheaply, it might. And another way is to let it out and have it 
cost a lot of money. I understand it is a good scheme, but I 
do not know much about it. In order to do this it is going to 
take a lot of money and must be wisely spent. 

QuEsTION: How much support is it going to take? 

Mr. Orcutr: Apple dealers, I think, could buy and give 
whatever they thought they could give. Perhaps it would be 
$10,000. You can use a whole lot of money in advertising and 
not have it bring back anything. You should place your money 
where it will bring you returns. 

Question: How would this apply to the potato house? 

Mr. Orcutr: I understand that down in Maine potatoes 
are not selling very high. I know people get accustomed to 
using sO many potatoes and the price doesn’t make so much 
difference as you think. Now, for instance, you take the potato 
situation, The consumption of potatoes is falling off by the 
working people from 25 to 40 per cent. Why is it? They are 
not very good to eat raw, and it takes wood, coal or gas to 
cook them, so the man cannot take a potato off very far for 
his dinner. People buy meat, cheese and bread, for these they 
can eat cold and it doesn’t take money to use extra coal, wood 
or gas. With the condition of business everybody should count 
his dollars, so that is one reason they cut the potatoes down. 

Question: Do you think it is best to encourage the ordi- 
nary growers to sell direct to the consumer? A man, we will 
say, goes to a house and sells a bushel of apples without 
knowing how to put a production on the market, Isn’t this 
apt to discourage the man from selling? 

Mr. Orcurr: Yes, in one way, still in another it is a good 
way to sell them, for you are sure of getting your money. 
Theoretically it is not a good way. You can go in and sell them 
through a retail store, but the majority must go to the whole- 
sale market. Just grade your apples into three qualities. I 
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believe there may be a sale, even in short seasons, for a second 
or third grade apple. There are many consumers that use a 
lot of this poor grade apple, which can return you a little profit, 
and in this way farmers get rid of a lot of low grade apples 
that they could not get rid of in any other way. 

QuEsTION: What are the usual rates in car lots for cold 
storage? 

Mr. Orcutr: That varies, You can write to either one of 
those cold storages. It might be 25 cents a month for the first 
month, and ten cents a month after that, but the best way is 
to go and see them and make your own deal. 

QuESTION: What do they charge in storage plants in lots? 

Mr. Orcutt: A great deal depends upon where the plant is 
situated. I know of two good storage plants, the Quincy Plant 
and the Eastern State Cold Storage Plant. The price varies. 
If you wait until the season is over, they are usually through by 
November 15, and they have to hustle around and get a place 
for you, they are going to charge you a larger price. You 
have simply to watch your chance. If you write ahead, 
you can get low rates, because it is cash in advance and they 
know what they are going to have. 

Question: Will you get the best results if you put apples 
in cold storage immediately after gathering? ; 

Mr. Orcutt: A very successful man in New England is 
T. B. Windsor of Rhode Island. They tell me his apples are 
of very good quality. He packs them every day and rushes 
them into cold storage. There seems to be a great deal of 
difference of opinion on the packing. If you want to make a 
general business of apples, you should create a market for your 
stuff, and you should have just as near to uniformity as you can. 
The New York dealers won’t buy Maine apples, because they 
have trouble with them. The customer must be satisfied and 
he won't use poor apples. That is why the western fellow is 
beating us. If you want to increase your business, you must 
pack with uniformity. 

Now this is a nice looking box of apples. I may say some- 
thing that some people won’t like. We have been having fairs, 
but they don’t sell your apples. They have big expositions in 
Boston all the year, but they don’t go to competing with each 
other for a half dozen apples on a plate. They say, “Are you a 
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manufacturer in Auburn, Maine? Let me take your name.” 
Then they show him the best they can. They write him and 
say, ‘“Don’t you want to handle our stock down there?’ Why 
can’t we do the same? 

If we could get enough of the large growers together so we 
could show these people that we want to show our apples, we 
could greatly increase our business. I have been to these 
shows time after time, seeing 15 or 20 people wandering around 
the hall. Why do they want to wander around and see a lot 
of apples, when they see a lot every day? If you could have a 
show of apples, then have a concert or entertainment, you 
wouldn’t have any trouble to get the people to come. I like to 
go to a fair and have a good time myself, but when we think 
it is going to sell our apples, we make a mistake, for we must 
be there ourselves to look out for them, and not miles away, as 
in one case that I know of. We wanted to talk with the owner 
of some apples that were on exhibition and were informed that 
the man was up in New Hampshire. 

You Maine people have some fine apples, and if they were 
down in our Boston wholesale house, they would be glad to 
buy them. 

I thank you very much. I am very glad to have come up here 
and met you people again. 
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COOPERATIVE ORGANIZATION. 


G. V. Brancu, Bureau of Markets, U. S. Department of 
Agriculture, Washington, D. C. 


(Stenographic Report.) 
Apple Growers of Maine: 


I want to say in reference to my work a few words on co- 
operation. 

This office has not done much concrete work in the improve- 
ment of marketing farm products. Lots of the producers have 
been anxious to see us get in and do something. They would 
be better pleased if we would knock the props from under the 
commission men, or discover a method of marketing that has 
never been heard of before. Now let us explain why we can- 
not do it. 

I just want to repeat one of the acts, which Congress lays 
down whenever it makes an appropriation, and the rules as to 
how that appropriation can be used. It says when they organize 
it gives $50,000 so that the Secretary of Agriculture can ac- 
quire and diffuse information on the subject of marketing and 
distributing of farm products. So you see our work is definitely 
laid out for us. 

We can’t bring pressure to play on a certain set of middle- 
men, or do anything, in fact, that won’t come under the head of 
securing and diffusing information on the marketing of farm 
products. Remember in your criticisms the fact that we can’t 
get out from under a certain field of the office. 

I am going to read part of my remarks, because I find the 
subject of Cooperative Organization such a big one that I 
could talk almost indefinitely, and then after sitting down, I 
would find that I had not brought out the points I had intended. 
There are certain points that I want to bring out in regard 
to the situation here in Maine, so pardon me if I refer to these 
written pages. 
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It has come to a place in the fruit industry where the grower 
does not wax very enthusiastic over a bumper crop in the 
country. Bumper crops in fruit are beginning to spell trouble 
with a capital “T.’’ Experience has emphasized the fact that 
large crops do not always bring large profits to the producers 
of those crops. The experienced grower knows that a large 
apple crop means a higher cost of labor and packages; due to 
a greater demand, with the proportionate drop in price for the 
packed fruit. 

It is a fact that most growers in apple sections are in “hot 
water” during the spring months for they are afraid they will 
lose their crops and in the fall they fear having to face a 
bumper crop. If bugs and fungi and the methods of production 
keep us jumping to grow apples, how many more sleepless 
nights do we spend when considering the method of moving the 
crop at a fair profit. 

A careful study of this problem of marketing leads one to 
the conclusion that the method used by most farmers is hardly 
worthy of the name, and might be more correctly called “dump- 
ing” or “getting rid of” the crop, but according to my idea, 
marketing is a process by which products pass from the pro- 
ducer to the consumer, including the operations of inspecting, 
transporting, buying, selling and delivering. 

The average farmer has little to do with the real marketing 
operations, but delegates this work to numerous individuals, 
firms and other corporations under few, if any, restrictions, and 
then feels aggrieved because his share of the consumer’s dollar 
is so small. Just as long as he leaves this work to others, he 
must expect them to take a liberal fee for their work. 

Now let us look at some of the advantages and some of the 
weak points in the apple crop. 


SELLING IN BULK. 


Early in the season speculators visit the orchards and offer a 
lump sum for all the fruit on the trees, and for the fruit picked 
and placed on packing tables. The advantage for the grower is 
that he is avoiding all chance of weather loss, or of market 
speculation, and is sure of a certain sum, as the buyer generally 
pays in advance. The advantage is that, while the grower is 
uninformed as to the crop and market conditions, the buyer has 
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spent his time and money to secure this information, and this 
bid is made with a generous allowance for the speculative 
chance which he assumes in buying. The buyer in bulk some- 
times loses, but I have known of more cases where his profits 
have been two or three times the profits which the grower 
made, and he the one who has taken many chances in growing 
his crops. Selling in bulk may be haphazard for the average 
grower, but it is a good method for the intelligent one. 

Now consider selling by the barrel on the tree. This is one 
step further, where the buyer agrees to pay-a certain price for 
what the orchard will pack. The trouble with the deal is that 
I never knew of a contract that was sufficiently definite as to 
what should be a proper packing grade to satisfy both parties. 

If the markets for apples were high at the time of packing, 
the buyer would pack everything that would net him a profit; 
but if the market prospects were low, he would grade the apples 
so close that much marketable fruit would be culled out. Until 
a standard of apples can be determined this plan will be the 
cause of much controversy. Probably you don’t have as much 
trouble with that in Maine as in some other states. 


CoNSIGNING ON COMMISSION. 


While there are many reliable commission firms in large 
cities, they are usually in the cities that have an over-supply 
of fruit, and this shipping to cities results in a form of concen- 
tration rather than one of distribution. However, the reliable 
commission firms are in touch with a large consuming trade 
and can move a large amount of goods, selling at a more or 
less fair price, but this selling on commission is hardly to be 
considered as marketing. 


SELLING TO RETAIL, DEALERS. 


A grower who has a nice crop of fruit can find retail dealers 
who can use a great deal, sometimes as much as a carload. 
These dealers are usually located in a section that has no good 
local supply and are not in touch with the cold storage supplies » 
of any large cities. But in these deals the grower must adhere 
to his plan long enough to secure a reputation and then aim to 
cater to a special trade. In case your orchards are near a large 
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city, it might be well to store your apples in large crates in cold 
storage and market them in open packages as the retail trade 
will take them. 

Let me give you right here an example of marketing apples 
near Toledo, Ohio, which I consider the finest individual mar- 
keting that I know of in the country. Mr. Farnsworth has 
an orchard of about 125 acres, not all apples, but various fruits. 
He doesn’t go to the large cities; he takes Toledo and Lima as 
his main outlets. He has the deal worked so fine that he oper- 
ates almost independently of marketing conditions, and he told 
me that in 15 years in marketing his apples he thought he 
had not varied the price of the twenty-pound market basket 
which he used in marketing. He packs about as fine a grade 
of fruit as you often see. He puts red netting over them, with 
his printed slip, “From Toledo and Lima,” and that apple is 
known as well as any brand of canned corn, o1 better; it is 
known all over the country. He has selected several grocery 
stores in various parts of the city and he gives them what they 
want. He has certain winter varieties and they know what 
these varieties are. They telephone down that they want so many 
baskets of this, and so many baskets of that kind. He has his 
own little cold storage on the farm, and furnishes them fresh 
every morning or so, and they sell those apples year in and 
year out to the retail trade at a dollar a basket. Even with his 
orchard as large as it is, he can’t supply the markets, because 
he has worked up such a reputation for those apples, and the 
people know when they get a basket of them every apple will 
be perfect. A twenty-pound basket of those apples makes a fine 
Christmas present to a friend, or to have in the home, and you 
know that you have a basket of fine apples. He says, “I am 
almost ashamed to take the money when I see what they are 
selling for outside.” He is in a favorite spot, but I just give 
that as an illustration of what he has done in selling direct to 
the retailer. I think this is the best example of that kind of 
marketing in the country. 

In 1913, when scab was prevalent in the country, he found 
in his whole orchard only two apples which had the least scab 
upon them. He sprays so thoroughly and constantly and has 
gotten those diseases so well under his control that during one 
season he found only three scabby apples in his whole orchard. 


== 2. 
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SELLING DrrREcT To THE CONSUMER. 


This plan requires fancy fruit, careful grading and inspec- 
tion, a large amount of expensive advertising, correspondence. 
bookkeeping, etc. A few have made this system pay, but it is 
not easily adapted to the average grower. It takes time to 
build up the personal reputation. However, it is an ideal way 
if once developed. 


SELLING THROUGH A COOPERATIVE ASSOCIATION. 


In all these plans we have the work of the individual—the 
man who has been so busy in producing the crop that he has 
not had time, nor was the value of his crop sufficient to war- 
rant the expense necessary to keep him accurately posted as to 
what his crop is really worth in the market. His dealings are 
not large enough to give him a wide reputation and he is prac- 
tically the prey of speculators. Right here is where a well 
managed organization can solve most of the problems. Only 
organized producers can expect to cope with organized specu- 
lators. In no other way can we ever get a high standard of 
excellence. The most desired of all business accomplishments 
is a good name. In no other way can we develop a plan of 
distribution that will discover the fact that not all consumers 
live in large cities, and that fruit must be delivered to those 
who want it, but have been forced to substitute because they 
were cheated. The United Fruit Company brings their insipid 
and perishable bananas thousands of miles, and then outsell 
our own fruits in our own markets. Could that ever have been 
done by the individual banana growers? You know better, and 
yet with all these examples, you tell me it can’t be done in 
Maine. 


Somebody said it couldn’t be done, 
But he with a chuckle replied 
That “Maybe it couldn’t,” but he would be one 
Who wouldn’t say so till he tried. 
So he buckled right in, with the trace of a grin 
On his face. If he worried, he hid it. 
He started to sing as he tackled the thing 
That couldn’t be done, 
And he did it. 
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Somebody scoffed: “Oh, you'll never do that; 
At least, no one has ever done it.” 
But he took off his coat and he took off his hat, 
And the first thing he knew he’d begun it; 
With a lift of his chin and a bit of a grin, 
Without any doubting or quidding, 
He started to sing as he tackled the thing 
That couldn’t be done, 
And he did it. 


There are thousands to tell you it cannot be done, 
There are thousands to prophesy failure; 
There are thousands to point out to you one by one, 
The dangers that wait to assail you; 
But just buckle in with a bit of a grin, 
Then take off your hat and go to it; 
Just start in and sing as you tackle the thing 
That “cannot be done” 
And you'll do it. 


My experience has been largely in trying to sell in the market 
in which the average individual grower sells. Trouble in grad- 
ing can be traced to growers. Looking at it from the marketing 
end, let us go over some of these problems. First, we have un- 
measured grief as the result of lack of strict grades. Hardly 
two people can be found who will agree on what a No. 1 apple 
should be, under conditions existing in most states. In a year 
of light production it is anything that can be covered up inside 
of the barrel. In years like this it must look like a twenty- 
dollar gold piece. Can such a state of affairs result in anything 
but misunderstanding, dishonesty and dissatisfaction? Why 
the very foundation requirement of successful trade is a basis 
of mutual understanding and confidence. 

When buyer and seller are far apart, stringent rules for grad- 
ing are vital. You are lucky up here in Maine to have a pretty 
good grading law, but you cannot reap much of the benefit of 
such a law without a good organization to advertise and boost 
thé sale of apples packed under that law. 

When the individual puts his fruit up right he is often as 
helpless as before, for perhaps the local buyer fails to give him 


REPORT OF STATE HORTICULTURIST. WE 


a price that will pay him for the extra amount of trouble, or 
he dumps this good fruit on an overloaded market through 
ignorance of market conditions, Perhaps his apples are not as 
good as they should be; or often it is because he cannot get a 
sufficient amount of good trade apples, and in other cases it is 
because he has not a good man who knows how to sell at-a 
good price. When we trust the business to others whose inter- 
ests are not identical to ours, we cannot expect to get the 
highest returns of the markets. They must take great respon- 
sibility in the marketing of our produce before ever gaining 
control of the marketing channels. But can this be done, in- 
dividually? The men are not trained in business methods, and 
you face an army of keen business men who are trying to keep 
you from marketing your produce. You have called them into 
business and have given them their chance, but you sit here 
at this end getting your quotations from a farm paper and 
trying to cope with the difficulties single handed. That is one 
thing that cannot be done. Get your growers together, hire 
some one to sell your produce, who is under your control, who 
is trained in marketing and knows the market value of your 
goods; one who knows how to sell ‘and to prevent your goods 
from being concentrated in the large cities, These are just a 
few things it is possible to expect. Add to these a good 
orchard supply and you have a good cooperative business, a 
service agency which can be made as great as you please, ac- 
cording to the local support which you give it. There are 
these things that a producing section must have, if marketing 
is to be improved. Let us repeat those discussed and add a 
few more. 

Grades and standards are essential. A reputation must be 
established for good products, and made known to the public 
through advertised brands. A dependable supply of these 
products is necessary. Market news, accurate and up-to-the- 
minute, must be secured. A salesman and business manager, 
who knows the marketing game as well as the men who buy 
the crop, is a requirement that is an absolute necessity. Local 
antagonism and cut-throat competition must be done away with. 
How can you secure these except through cooperation. Do 
not tell me that you have tried cooperation and have failed. 
Ninety-nine times out of a hundred you do not know the first 
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principle of cooperation. Do not believe for a minute that you 
could cooperate broadcast all over the country. Certain condi- 
tions must receive attention if it is to be successful. There 
must be a need of cooperation, and a bad one. There must be 
a cheerful cooperation on the part of the producers. There 
must be a sufficient production available to warrant an establish- 
ment of an organization in this section. Cooperation is not a 
cure-all to be attempted on every kind of ground. You don’t 
expect an apple tree to grow in a low sandy valley, but you 
must have the right conditions to develop efficiency for produc- 
ing good fruit. You should also have the right conditions 
to set our your cooperative plans. I have not the time to get 
acquainted with your circumstances here, but maybe you are 
not ready for it yet. This can be told only by close observation 
in this section. 

Let us look for a moment to other conditions. We find the 
outlook rather dark just now. A crisis calls for judgment and 
coolness. Move your stock out gradually and move only your 
good stock, for in a year like this it is almost a crime to flood 
your market with poor goods. Keep in the closest possible 
touch with market conditions through dependable agents in the 
distributive centers and through good trade papers. Develop 
your home markets and give them good fruit. 

Here are some suggestions, issued last fall by the Office of 
Markets which I represent. It would be well to remember them, 
especially in seasons like this. It is strongly urged: 

First. That growers pick and handle the fruit in such con- 
dition as to insure it against deterioration. 

Second. That growers, associations and operators who use 
the barrel as a container adopt the standard barrel and uniform 
grade, and pack the crop in compliance with the standards of 
the law, branding their packages accordingly. 

Third. That all inferior grades be eliminated from the 
green-fruit markets, and diverted as far as possible to cider- 
mills, canneries and evaporators. 

Fourth. That only long-keeping, standard packed varieties 
be placed in cold storage. 

Fifth. That a special effort be made to fully supply small 
towns by direct sales for the purpose of securing equitable dis- 
tribution and avoiding the congestion of large markets. 
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Sixth. That all growers, operators, dealers and associations 
early reconcile themselves to the conditions and arrive at an 
early estimate of true values, in order to assure quick movement 
of the crop from producer to consumer. In explanation, that 
growers should not attempt to harvest the crop at one picking, 
but rather pick the fruit as it is ready to come off, and in uni- 
form condition, repeating this until the entire crop is harvested. 
The advantage is that the shipping may begin earlier and last 
a longer period. Furthermore, if all the fruit is harvested at 
the same time, that shipment will represent the extreme stages, 
ranging from ripe to green, all in the same package. 

You must be careful of the way in which you handle your 
fruit. It will mean a great deal to you if you will remember 
that. Business works out the law of averages you will find in 
every particular. In the bad years, farmers are very apt to 
throw up their hands and howl, but every business must 
figure the poor years in with the good. If you can’t figure in 
both years and make an average crop that pays, you should 
get out of the business, for it is very evident that you cannot 
win out in the long run. The average community, unless par- 
ticularly well favored, will do well to even make itself self- 
sustaining. 
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MARKETING FANCY APPLES IN MAINE. 


E, E. Conant, Buckfield. 
(Stenographic Report.) 


Mr. President, Ladies and Gentlemen: 


I was asked to give my experience along the line of market- 
ing fancy apples in Maine. Now, this is something we have 
never done much of, but have attempted it with very little suc- 
cess. It may be because we are not educated to know what 
fancy apples are and how to box them in the right shape to put 
into market. 

I struck out this year to see what I could do in a few small 
lines. The business men were trying to boom Maine, but one 
of the best ways had been overlooked, that of selling apples on 
the train. So in August I made it my way to go down to 
Portland and visit Chisholm Brothers to see if we could not 
furnish the Maine Central with our apples. I went to Mr. 
Leighton, and I am going to say right here that he is one of the 
finest men I ever met, and I told him what I wanted to do. 

“Now,” he said, ‘““we have tried Maine apples a number of 
times, but we never could get them good enough. They don’t 
know what a good apple is.” 

I talked with him a long time and I tried to convince him 
that we fellows had tried to learn what a good apple was and 
I thought we had some idea. 

Finally he said, “Well, I am going to try your apples on the 
train this year and see what the quality is.” 

And I said, “Thank you, we'll see that the quality is all 
right.” 

To show you that I am telling you things just as they are, I 
am going to read you the reply to my first shipment of apples. 

“Your shipment of apples received some time ago. For more 
than 40 years one of the most serious difficulties has been to 
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secure a suitable apple for trains, having been compelled to use 
western grown fruit. It now affords me pleasure to learn that 
you will be able to furnish the future supply of our require- 
ments. 

“In all these years we have never seen apples equal to this 
shipment, either in color, size or uniformity, while in flavor they 
are much ahead of western fruit. Maine is surely coming to 
the front in the production of apples.” 

Now, that was unasked for. Every box of apples that has 
been used on the train since then has been our Maine fruit, in 
fact, has been grown by the Oxford Bears. What we have 
done, anyone could do that puts their fruit up in this way, but 
I want to say right here that there are very few who know what 
box apples are. The time is coming when we must organize 
in some way so that we can get together and keep these western 
box apples from the state. 

I want to give you a little idea of the number of boxes we 
might have sold and the amount of money that we lost last 
year. Last year was especially good, and there were more 
box apples from the west than ever before. They claim there 
were 16,250 boxes sold in the State of Maine at the rate of 
$2.25 a box. What does this mean? That $36,562.50 went 
west for fancy apples, and here we are in the apple business 
in the State of Maine. Do you have any idea that the western 
men would allow us to ship our apples there? Not on your 
life! Stop it or not, it is just up to us whether we keep that 
money in the State of Maine. We ought to have kept that 
$36,562.50 in our own state last year. 

The only way we can do this is to organize and put up our 
apples and have them handled by one man, and in that way I 
can see no reason why we cannot increase our sales, not only 
in the west, but also in the New England states. But you see 
it is just up to us. 

There is a lot more I would like to say, but I will leave the 
matter for your discussion. I am ready to answer any questions 
you want to ask. 

Question: What variety did you furnish the Maine Cen- 
tral? 

Mr. Conant: McIntosh, Snow, Nodhead, Baldwin, and 


Spy, besides a number of early kinds. This year we did not 
6 
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have the good box packs, and for that reason I was not able 
to put up all the apples I wanted to. 

Now, here is a sample. I went down to the market this 
morning and bought two of their fancy apples sent here from 
Washington, I think they are Western Gano. Just look at 
them. I don’t want anybody here to put up such apples in boxes 
and mark them “State of Maine Apples.” I do not understand 
their being so poor, for they say western apples are uniform. 
Here are two more they had at the banquet last night, but these 
are uniform in size and a very nice pack. Notice the pack. 
Here are the State of Maine apples, elegant fruit; compare 
them with the apples I just showed you. They beat the other 
all out. That is nice looking fruit, and you put that in storage 
and you can have it nearly all winter. Why can't all of our 
apples be put up in this shape? 

Qurstion: Did Chisholm Brothers make any special con- 
tract to take a certain grade? 

Mr. Conant: No, I made no contract with them. They 
agreed to use all that were satisfactory. 

Question: Did you pack more than one grade? 

Mr. Conant: No, all the same grade and size. 

Question: How did you pack in boxes? 

Mr. Conant: We used layers of paper and pulp heads. 
Now, whoever undertakes to pack fancy box apples, be sure to 
do it up good. If you want to do business, you want to start 
in right, and you must have good fruit. That is the only way. 
It has been tried a number of times but the apples were not 
quite up, but whenever we start in business, we must do it 
good and strong. Our apples that we furnished them are all 
nicely wrapped and our association name is on each wrapper. 

QvuEsTION: What do you do with the apples that you cast 
out? 

Mr. Conant: Now, of course, there are a good many No. 
1’s left even after we have taken our fancies out and there is 
always a market for them. The poorer grades can be used 
for cider. 

QueEsTIoN: What proportion of the apples sent to the mar- 
ket are eaten raw? 

Mr. Conant: The bulk of the people cannot afford apples 
at 50 cents a peck, and the majority of my customers say, 
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“We cannot afford to pay it.” The price must be down so that 
they can have what they want. 

Mr. BATEMAN: I agree with the remarks just made, that 
we must come down to the consumer, but we have just heard 
it said that there is a vast difference in the fruit, but there is 
also a vast difference in the consumer. There are plenty of 
men willing to pay a good price for apples but they cannot get 
them. You people bring us simply the culls. 

Who bought these 16,000 barrels? Now, that price was only 
the wholesale price and retailers paid better than $4.00 a box. 
It will be a question before we can raise enough to supply even 
that market, “Are not our apples as good as the western 
apples?” We must raise better apples. 

Another thing, we can’t come in here and hunt around, If 
we knew who the people were who were willing to pay the 
price! But we can ship in car-load lots and get a good price. 
If we can only praise the goods there are lots of people who 
will pay the price for the best quality. 

Question: I would like to ask if you shipped some apples 
to the manufacturers of the Stanley Steamer. 

Mr. Conant: I shall have to explain that a little. Prof. 
Sargent telephoned me saying that he wanted me to send him 
a box of McIntosh Reds. I put up a nice box of apples for him. 
Mr. Stanley is a western apple buyer, and he always thought 
there was nothing like the western apples, and that we did not 
know how to raise apples in the State of Maine. And he 
went on to tell me his idea of the Maine apples, but when he 
saw this box of McIntosh Reds, he said, “I have got to change 
my mind a little, but send me another box of these apples.” 
He thought those were wonderful. 

So, at Christmas, we sent him another box, this time North- 
ern Spies, and later we sent a bill. It seemed as if it had not 
had time to reach there before we received a check and this 
letter which I will read to you: 

“The apples came and were the finest Northern Spies bought. 
They have the best appearance and flavor of any I ever saw, 
and if the orchards of Maine can produce apples as fine as 
these, western apples are out of it. Later I will order a box 
of Baldwins and see what you can do in this line.” 
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Since then I have shipped him many boxes of apples and get 
the same reply every time. I could have come right into these 
markets here last fall, bought apples and shipped them to 
Boston, and made good money. I don’t understand why it is 
that we can’t get our price for good apples here. 

Mr. BATEMAN: Iam willing to pay any reasonable price for 
good apples, but I could not find good apples in the market here. 
I have told the men to bring me good fruit and send me a 
bill, for I am willing to pay a good price. But I cannot get 
them here, and I know of hundreds of men who would be will- 
ing to pay a good price, if they could get them. But it isn’t 
very pleasant for such people to be told that they are not willing 
to pay the price, for we are willing, but we simply cannot get 
the good apples and that is all there is to it. 

One evening this fall I received a call from an apple dealer, 
saying that he had an order for a barrel of nice apples. He 
said he wanted Northern Spies and asked if I could supply 
these apples, and said for me to set my own price. I said, 
“Will $5 be too much?” and he said that he did not care what 
was the price, but he wanted good apples. I sent them and got 
my price. 

Mr. BATEMAN: And I have been paying $6 for the same 
kind of apples that you preferred to sell to the other man. 

Now there are some men who would have put into that barrel 
something that ought not to be there, but you can not do busi- 
ness in this way. Give them an honest pack and you will get 
another order. Whether your apples are in barrel or in box, 
you must bear that in mind. 

QvurEstion: Do you thin your apples in order to get the 
quality ? 

Mr. Conant: There are some kinds that should be thinned 
in order to get the quality. We have not done much of that but 
we shall have to do a good deal more in years to come. 

Maine produces good apples and enough of them, but we have 
got to put out a good brand so that the people, when they buy 
that fruit, will know that they are getting just what they are 
paying for, and they will know to what association they can 
send to get another box like them. But there are many people 
that are a little dishonest and cannot be depended upon. 


— a —- 


ar 
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QuEsTIon: Can you tell us how they sell apples in Liver- 
pool? 

Mr. Conant: I will hit upon some of the points, but I do 
not want to take up too much time. 

Of course, at first, these apples are all landed from the 
steamer upon the dock and sent to the basement of the auction 
rooms. There they are all examined by auctioneer buyers, who 
come down there and open every man’s apples that they want to, 
and examine them as deeply as they like, and each man’s lot 
is catalogued in a book, stating how many he has and in what 
condition they are found. 

The auction room will hold four hundred men and these 
buyers are licensed buyers. Perhaps you might think that this 
is wrong, but I will show you that it is all right and proper. 
Suppose that any man could go in there and buy from 100 to 
1,000 barrels. The auctioneer doesn’t know whether or not 
he is able to pay for one barrel or one hundred. But they do 
not do this way for they have to know the standing of every 
buyer, and the next day he has to pay for all that he sells. 
So you see it is all fair and proper that each man be a licensed 
buyer. 

These apples, after being examined, are taken up from the 
basement on an elevator, and the minute they come through 
the floor they are auctioned off. They have six bookkeepers 
to keep account of the sales. Everything is done quickly. A 
man has to be used to it because the auctioneer talks so fast. 

These apples come up with head out—in two oblong baskets 
large enough to show the greater part of the apples. As soon 
as they are sold, they are sent back down, and more will come 
up on another elevator at the same time. They are all sold in 
twenty-barrel lots, and a man must bid on 20 barrels, but he 
can take one, two or three lots. If a man says he will take 
three lots, and another bids on four, at the same price, the bid 
goes to the man bidding for the greater amount. 

And that is generally the way all apples are sold. 


MAINE FRUIT GROWERS’ EXCHANGE, 


After a conference with several of the representatives of 
the different fruit growers’ organizations in the state, it was 
deemed advisable to call a meeting to find out if the time was 
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not ripe for an amalgamation of the fruit growers into a 
central exchange. This meeting was held at the Elm House, 
Auburn, on June 25. Seven of the ten fruit growers’ organiza- 
tions of the state were represented, and after the Bureau had 
outlined a plan of organization, based upon similar lines to 
those already in successful operation, the delegates voted to 
form the Maine Fruit Growers’ Exchange. The purposes of 
this organization, in a broad way, are to buy, sell, contract for, 
deal in, produce, handle and manage all kinds of fruit, vegeta- 
bles and agricultural products; to buy and sell, contract for, 
to lease and manage real property; to borrow and loan money; 
to execute promissory notes, bills of sale, deeds and leases, 
mortgages and all other instruments in writing, necessary to 
the transaction of the business of said corporation; to buy and 
sell merchandise; to cure, pack, dry, can and preserve all kinds 
of fruit and vegetables; to buy, lease and operate boats, cars 
and other means of transportation; to do any and all acts and 
things necessary to carry out the above named business and 
promote the welfare of the members of said corporation. 

The organization was perfected and organized under the 
state law. Officers were elected as follows: 


President, W. H. Conant, Buckfield 
Vice-President, J. H. King, Mechanic Falls 
Clerk, W. G. Roberts, Waterboro 
Treasurer, Prof. A. C. Russell, Kent’s Hill 


Directors: W.H. Conant, W. G. Roberts, J. H. King, 
Prof. A.C. Russell, A. N. Deering, Denmark 


The local associations represented in the Exchange are as 


follows: 

Oxford Bears Fruit Growers’ Association Hebron 
Kennebec Hillside Fruit Growers’ Association, Kent’s Hill 
Pine Tree State Fruit Growers’ Association, Mechanic Falls 
Ossipee Valley Fruit Growers’ Association, Waterboro 
Moose Lake Fruit Growers’ Association, Denmark 
Auburn Fruit Growers’ Association, Auburn 
Red Fox Fruit Growers’ Association, Acton 


At a later meeting of the Board of Directors, E. E. Conant 
of Buckfield was chosen as manager of the Exchange. 
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Owing to the scarcity of good fruit this year, the Exchange 
has not been able to do many of the things hoped for, but con- 
siderable progress has been made, and with a good crop next 
year, there is no reason to doubt but that the organization will 
be launched upon a successful career. 

Individual growers, who ship in car lots and who are located 
in sections where there is no organization, can obtain member- 
ship in the Exchange and ship their fruit under the same con- 
ditions as local associations. A few of the growers, so situated, 
took advantage of the opportunity this year and are holders of 
stock in the Exchange. 

A large saving was made in the purchase of packing sup- 
plies this fall and plans are under way for the purchase of 
sufficient materials for the use of the growers for the coming 
season. In the purchasing end alone, the Exchange will be able 
to save the growers a large amount of money, probably more 
than enough to offset the expenses connected with the opera- 
tion of the Exchange. 


APPLE SHIPMENTS. 


In the 1914 Report this Bureau estimated that the crop 
would be approximately 600,000 barrels. This of course refers 
to the commercial crop handled by the various transportation 
companies. The actual transportation was 598,487 barrels, 
showing that the Bureau was less than 2,000 barrels, or one- 
fourth of one per cent out of the way. The Government Re- 
port for the same season was approximately 7,000,000 bushels. 
There is no reason to doubt these figures, as they are based on 
the total production. Upon these figures as a basis, we find 
that the difference between the commercial and the actual 
production is in the vicinity of 5,000,000 bushels, or approxi- 
mately a waste crop of 70 per cent of the total fruit produced. 
The reason for this enormous waste is based upon several 
factors. These factors include inferior fruit, varieties having 
little commercial value, and low prices. It is generally con- 
ceded that the crop this year was about 20 per cent of last 
year’s crop; so that we would expect a commercial crop of 
about 125,000 barrels. Notwithstanding the fact that fruit 
this year was much inferior in quality, there was probably a 
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larger proportion of the total crop shipped so that reasonable 
estimate would be in the vicinity of 150,000 barrels. 

An effort is being made to have the Government give a com- 
mercial estimate, as well as an agricultural estimate, so called. 
This would be of great benefit to the grower in that he would 
have a clear understanding of the competition to expect from 
other sections. At the present time the estimate is a hin- 
drance rather than a help, showing as it does an enormous 
supply and one greatly in excess of the actual commercial con- 
sumption. Such an estimate tends to depress the market at 
picking time, and to injure the confidence of the grower and 
speculator alike. This probably was one big reason for the 
lack of activity on the part of the apple buyers a year ago. 
Another feature of the Government estimate which is more or 
less misleading is the term normal, as applied to the apple 
crop. I have yet to find out the exact meaning of such a term, 
even after continued discussion with the Government experts 
on the subject. It would seem that last year’s crop furnishes 
the most desirable basis for an apple estimate. It may be pos- 
sible, however, to adopt a variable standard of production per 
acre, which will clear up the meaning of the term normal, 

In the tables shown below is given the number of barrels of 
apples shipped over the various transportation lines from Sept. 
I, 1914 to August I, 1915, and the number of barrels shipped 
from the larger producing centers of the state. In Table 1 
it was necessary to take out the barrels transferred from one 
road to another so that the actual total, as given, does not 
represent the compilation of shipments over each road or line. 
As before noted, the actual total is 598,487 barrels. In Table 
2, we find that West Paris led the other stations by a consider- 
able margin in the number of barrels of apples shipped, and it 
is especially noticeable that six of the first seven leading sta- 
tions are located in Oxford county and represent approximately 
150,000 barrels or 25 per cent of the entire crop. This propor- 
tion is considerably increased with the addition of many smaller 
shipping stations in the county. Somerset, Kennebec and An- 
droscoggin are the only counties other than Oxford repre- 
sented in the first 12 shipping stations. 


REPORT OF STATE HORTICULTURIST. 89 


i. 


BARRELS OF APPLES SHIPPED FROM SEPT. I, 1914, TO AUG. I, IQI5. 


Barrels. Boxes. 


Pre sconthal ie Ra tesicce Mois «eohie bem s mids 446,675 
tia Bead Dg a0 Fg | ee ee 105,488 
Bester: Oeatasiip Co. ites sis tract ate gar snty na le 24,071 3,802 
astronce: (Maimeri! Ru. sues eais. cae owe 17,654 
Biructon Gace River Ro Ric ce). cic.) selak 17,250 
Roausor & Aroostook R. R. ‘Cow. .: 5.005% 16,104 
*Wiscasset, Waterville & Farmington R. R. 11,400 
Beeeerres. Valley. Rid. iy 5. ccc okidennw ties 9,529 
mb earOre Nyy .oc, HM lectric, CO! gigi'beperaicitin ou 8,624 
*Sandy River & Rangeley Lakes R. R.... 5,250 
NCEA OtAL fo tee train acta artes. arabes 598,487 


a Transferred to another road. 
} Transferred to another road, 11,505. 


1B 


BARRELS OF APPLES SHIPPED FROM TWELVE LARGEST SHIPPING 
POINTS FROM SEPT. I, 1914, TO AUG. I, IQI5. 


Pets ALAS 9 Sahl odor che) iarag sible o'er wi thte toad wea IOE oie peg ania 35,462 
PRTRE ALS RETR of rctca oho arcice: oo wi dh civer culties bleie pect Udaverae oe lat | 20,249 
SRP EATNS os pig N son dah ais2. alc eohee ie ha Sato maa Anas 25,300 
Boe PoE CLE OEIS INS Scr as ci do Sonia os vals ci eyo reauielin Shar aPeimeraiane 24,636 
Reads eV Me pte cone N ELS es. leita sale sx shale? ascend ou Suwa atola aes 22,976 
11S EPI ROU SESS AC PRC CaP ee 21,362 
BE | UNE 6 0) See eh Doo Pore Ra pA a kergh  e ee ere 19,681 
OTT ELVES A Bh ree ie a A Ae at A Lee Ren 17,809 
OSES ater Sep Ee AR Ry? a ogra 14,586 
RMRISA TE PARLORS tC aie, ciahe c coarse ei lig See alc a 13,808 
UMMA AIM St crces Rie eal s.35,/4 eects eke seca tela ee araieee 10,752 
Rete Massern CD Rede ie Oh oetys W eet ata aera, See sere ys ala tice eS 10,500 


INSPECTION OF INCOMING NURSERY STOCK. 


Inasmuch as it was out of the question to inspect all of the in- 
coming nursery stock upon arrival, because of a lack of suffi- 
cient inspecting force, it became necessary to devise some 
effective way in which to check up on the condition of this 
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stock. A report sheet was made up covering condition of the 
stock, kind and amount of plants, nursery firm making the 
shipment, agent, if any, making the sale and value received. 
With these sheets in operation it became necessary to inspect 
only such stock as did not give satisfaction, except in instances 
where it was convenient to inspect upon arrival. This method 
seems to be satisfactory, under the circumstances, and with the 
cooperation of the growers in reporting, should result in mate- 
rial benefit to the state as a whole. Stock this year was par- 
ticularly good, and out of 1,669 shipments received only 29 
were unsatisfactory. It is very noticeable that only 278 of 
these shipments were sold directly through agents. From the 
report sheets we are able to present the following Table which 
shows the number of various fruit trees and vines received. 
In some cases it was necessary to give approximate figures, 
but in general the Table is a good index of the amount of 
stock. 


INOVRO He APPlOL PTEES (Er shales = ietebers cnaie's Gilets ale ethy tem 121,000 
Jed ybigoi yl) Qos e Cee ia aiatldie. scutarsercy camhomehcery 5,250 
PGAT SAURREES I 2.5! site. ai sents ehtysle eae ena eNeene rene etre 4,150 
Phieriny detest. aris cts ey ae Adee eee eee 3,100 
Peas BLEES. pias cee ites fare e ier en enateteds 1,700 
Raspherry Plantae rhc ei seesaw ae Soke e 33,500 
Blackberry ) Plants + 2g)a) cir: Stee rents 6 As ce raat: 8,400 
Strawberry Plants ..... LES ARR Mie RA Met Sere ane | Teg 
Currant iSies’ ars sel a thay ators odrcuw aca et 3,000 
Gooseberry Bushes (o.4: ofa ef ees ee 2,100 


List of Nursery Companies that have delivered orders in the 
State of Maine during the year 1915 is as follows: 


No. of shipments 


NAME. ADDRESS. 
Spring. Fall. 
| 

LiAdamisi Coda in ay catherines Springfield, Mass..... 1 
2 AllentNurserysCo-e4 aes ee eo Rochester, N. Y...... 13 - 
SATION MWR es swe cebae teva eet Lee Salisbury, Md........ 2 - 
4|)American Forestry Co................ Boston, Mass........ ] - 
BVAndersonsLWalaaser ie ce. ce ees Lakeville, Mass...... 2 - 
6 Bacon pWit GcuAce ied a de, eae pores Boston, Mass........ 4 - 
CANS Ee ba Ve © )e9: Win D YEs h ch ai i iind 5 at) Ro Beet Minn. fe 1 - 
SiBauker! Daniel/G:+ innate see Dansville, Nessa, © 3 - 
OIBArDeRy Dros). ocean cent iic Yalesv ille, ce ay Ory. 9 - 
LO BayastateuNiurgery neater oo ee No. Abington, Mass. . 9 - 
UU Bhitnmiore Nursenies.s . vaeee neon cree Blitmore, N. cm x 1 - 
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| NAME. 


12|Bobbink & Atkins........... 
13/Bradley Brothers........... 
14|Breck, Joseph & Son........ 
15|Breck-Robinson Co......... 
16|Brown Brothers Co......... 
17|Brown Nursery Co., F. W.... 
18|Bryant & Ordway Cot ue 
ted, (On Rte tel Ofoa eimomierciee tie 
20/Canning, Edward J......... 


21/Central New York Nurseries 


22 | @haserBrosscce sis ea peels 
PA © haperttey Gres ccc sucess erste 


20 Chase Co., 


go Chane: Homer Ni.) isso 

7;Charleton Nursery Co....... 
oa Charleton & Sons, John...... 
29)Childs, John Rewissne mk 
SO Cobbics Co: Wek)... ce oo: 
31|Conrad & Jones Co......... 
32|Coony Eckstein Co.......... 
oo\Costich) ComGivAne.. 22.222 


34|Conrad, O. D 


39|Dreer, H. A 


AQ WagerssWe Wino we eden e. 
41|Eastern Nurseries Co........ 
42|Eliot Nurseries.............. 
43\Ellwanger & Barry.......... 
44\Elm City Nursery Cosas ae: 
45|Fairview Nurseries.......... 


46|Farmer, L. J 


AiiMarqunare de God. sccteccdeee 
AS Parr bertrand Hise. apes. sek 
AG liBernaldaiW. Gano scene oe 
HOWerrise dare. a. sicisvecsteyelerale ane 
SUMO IW resection tele eee 
S2UBINN FIONN Were eee alae ae 
53|First National Nurseries..... 


54|Fish & Co., C. R 


55/Franklin Nuwvsery........... 
56|Fottler, Fiske & Rawson Co.. 
57|Framingham Nurseries...... 


58|Frank, Richard 
OO) Brazier, Sam. 2 clei je 


62)Galloway Brosees.ces see oe 
63}Gardner Nursery Co........ 


64|Gates, W. A 


69|Granite State Nursery 


70|Great Western Plant Co..... 
71|Green’s Nu-sery Co......... 
(G2 GLOPOLy;, disida) Elites 6 cle ciciarecs 
Dhose diate 
By eee acne 


73|Gray Co., 
74|Grover & Co., 
75|Gurney Co., 
76|Gurney & Co., 


Fara (Rll Glee n Were Cons ancielnine 
78|Hamburg Nursery Co....... 


79|Hanson, H. N 


80|Harmon Co., M. H.......... 
81|/Hearrison & Son, J.G........ 
82|Hawkes Brothers........... 


Sb Gubler Gade scene saree 
36|Dansville Nurseries.......... 
37|Denton, Williams & Denton. . 
38|Dingee & Conrad Co........ 


TG hen Waterloo, Lowa. 


65 Gillett) Mdwardls..).2-0- .> 
G6 Gimbelo Brose.) \ecsce se eos 
Gi GlenaV Bross rcichsne sos seereiest 
68|Craham Nursery Co......... 


ADDRESS. 


Fall. 


Rutherfords Neds... 
Makanday Tl: : 2.2.2 
Boston, Mass........ 
Lexington, Mass...... 
Rochester, N. 
Rose Hill, 
Boston, Maat nee 
Manchester, Conn. . 
Northampton, Mass. 
Geneva, Niv¥ oe. 5245: 
Rochester, N. Y...... 
Rochester, N. Y...... 
Geneva, N. Y.. 
Geneva N. Y........ 
Geneva, N. Vee ae 
Rochester, N. Y. 
Rochester, NUSveae re 
MoralePanks Nee yan 


New? York; Nevis. 6 
Rochester, N. Y...... 
West Grove, Pa...... 
Florence, Mass....... 
Nit] Mornis) Nay oes 
Dansville; Ney. 2 oe 
West Grove, Pa...... 
‘Philadelphia, Pa...... 
Waverly, Mass....... 
Holliston, Mass...... 
Pittsburg yea 
Rochester, N. Y...... 
New Haven, Conn. 
Rochester, N. Y...... 
RulagkiyeNe vice ee 
Boston, Mass........ 
Wyomissing, Patienien 
Eliot, Maine......... 
Hampton, Towa. 
Hicksville, N. Y...... 
Dansville; Ne Yas 
Rochester, N. Y...... 
Worcester, Mass..... 
Franklin, Mass....... 
Boston, Mass...... 
So. Framingham, Mass 
Longe itslandiane | aon. 
Genesgee, N. Y....... 
Neoshay Mow ie: 


Osage, Iowa... . 
Needham Hts., Mass. 
Southwick, Mass.. 
Philadelphia, Parca se 
Rochester, N. Y...... 
Geneva, N. Y 
DurhameeN ees aa. 
Rochester, N. 
Marblehead, Mass.. 
Boston, Mass........ 
Rochester, ING Vinee tee 
Schoharie, N. Y...... 
Geneva, N. Y 
Rochester, N. Y...... 
Weaverville, N. C.... 
Rose seul Neen: 
Genevai Ne Yous: 
BerlinsiMidi eee 
West Chester, Pa..... 


ee) 


— 
(02) 
NNR BTN Ree Oe IH HN BERN HE ONIN BODEN EE OIOWH WOON N AOE NR HOE WR WONNNNONKFONKOWNHW 


_ 


PAA Viet ad teed Yim 0 ad Teel ied fs) itch iced Fa Feet 


a te 


Le US Ta as Cs Vi ieee 


Pee til 


ee ee 
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No. of shipments 


NAME. ADDRESS. 

Spring. Fall. 
83|Hawkes Nursery (Co. 2c; «22sec Rochester, N. Y...... 1 Ls 
$4: Heller Bros.. sfesun § cope nite wae Newcastle, Ind....... 1 = 
So|Fonderson’ Go., Leberscirs «panicle ciston le Jersey City, N. J..... 8 = 
SGiberck Seed Goi. 23... 22 anche ae Rochester, N. Y...... 25 ss 
RUNAtLCHCOCK | hasan aptereetn ote Agawam, Mass....... 1 = 
8S\Home Planters Anny <a. eee oe Rochester, N. Y...... 1 = 
B0l Hooker, ‘WiymaniGo.. 3 ..2aescteeeeeee Rochester, N. Y...... 7 = 
OB Hostard be cece iehekemieree Charlotte: Vitis... = 6 = 
SilHonghton & Dutton: oiiosicasacsae ce Boston, Mass........ 1 2 
D2 [TRO WRT id Wired so ciseerche Stckslagts ties tae stare aa. ee Re ede 1 y 
O3tHuson. (Calvin doo. < tales lela ciate nel Albanys Niemen. ene aoe 1 = 
Oa Fokse yy is tt. a a aieciow teed fetes eres Oakland, Maine 3 a 
O5} Jackson @ Perking . os, = see nis eetee Newark, NaS. oc. cea: 3 = 
96\Joliet Nurseries.......... Uohet ie esos tee 1 BS 
97|Junction Fruit Farm Ellsworth, Maine... .. 2 = 
98] Keene Forestry Ass'Di.. ssc. ce cee as Keene ssl. octane ] f 
Sol Kelsey. (Harlan: Potis sacle ekeane - Salem, Mass......... ] 

100} Keleey Nursery Co.) cajis.ce ciel eee St. Joseph, Mo....... 1 2 
1OliKelley "Bros: cca ps peeks se bine eae Dansville, NE YX... 2... 40 Ps 
102i Kellog se Co.; RM. pote acies ce Three Rivers, Can.... 6 - 
PCS Range sie ae Senet ne eis anes eae oh Yers eras Tewksbury. Mass... . 8 ms 
TOA KanigeBrosssacct coe aie eee eae en Dansville, N. Yo... 4 = 
LOG Kangnleys ls bo t..c tec taphstaccets eres > Boxfurd, Mass....... 1 = 
TOG | Knight Sods Dayid-cseie. -bcteieee oe Sawyer, Mich........ 2 = 
LOT) Koeht & Bostwiek: ne cscs nac ones ss Newark: No din 25 cares 4 

TOS ttle: Cree Rarmsc. cokes sc ra oa. Framingham, Mass... 7 
NOGiicavettws betes. leeches eas Little Silver, N. J.... 3 z 
110] Maloney Bros. & Wells Co............ Dansville. N; VY... 5. 62 1 
LiL Manning Nuraeries.... 22... ac acne ae No. Wilmington, Mass. 3 = 
Tiana saws PLOUEY .a.5 o's ni crouse mralaie ote West Grove, Pa...... 5 = 
TIES IMc@aber Cis isda c.c tee caine cure iene Rochester, N. Y...... 3 2 
TAI NEoGarthy ee Coz, ON. Bodies acsyecrere cist. e: sie Boston, Mass........ 3 ss 
115) McGregor Bros: ‘Col. 5.5 «sss 325 mss 4 a0 Springfield, Ohio. .... 1 5 
PGI ay Seed Connie <0. dialer ercielteraeree Se Rose lle Ys 2 5 = 
TAZA MMatchelly Seed tne s \.15.cfea rateable ole | reece ite nee aan se - 1 
BUR Migoneliide Con see avis cartemiee eeatane iors Waterville, Me....... 9 o 
PUONMoore aio. W@ ce bic kiee ortectietoies Newark) Nitsa. 50% cee 1 

E20 Noon) William oe sn akc clot an Moonsville, Pa....... it = 
121|Moose Heart NUrsery.. .-6% «- <2 550535 Moose Heart, IJ... .. 2 = 
EQS Mowlton, Gilman: BL .655.< ove aretlesasislore iuatas Northampton, Mass. . 1 = 
123)}Mt. Desert Nurseries.............-... Bar Harbor, Maine... 5 & 
AZAINVE ERODE! NMISENY 2) a che loin! oie aisvaleus ie) <1 <0 Lawrence, Kans...... 1 - 
LD eet AS Le = tere, Shai Deuter vere hancterehes Damariscotta, Maine. . 3 = 
126}New England Nurseries............... Bedford, Mass....... 29 4 
L27\ NGS State’ Nurseries. ci. .cie «oi icra dears Durham ;-; tit. 2 mont 1 = 
128] Northeastern Forestry Co............. Cheshire, Conn....... 1 = 
PAGiParrye Bast fica ie ccscieta Reta oialobapene Georgetown, Del..... 2 = 
is0 Peterson, Geos Hess 5 tose wea aniecepees Fair Lawn, N. J..:... 3 = 
PSA Permya INTRO GOs asia, nr.te oj ateyeieleeraisounts Rochester, N. Y...... 3 - 
TScIPIeTAOD, PAS =p oe, oc oles Seer ORE Cromwell, Conn...... 4 - 
133|Pomona Ten Cent Nurseries........... Dansville, N. Y...... 10 + 
134;Porteous, Mitchell & Braun........... Portland, Maine..... . 1 = 
POD Ee raAtts (Das Sci = at kre» ois el ein eres Reading, Mass....... 4 = 
126; Randall, “Altonubs: « dou cas apie oreieinelta Dansville, N. Y...... 4 = 
TsiReilly, Bros’ scot eac Osa ace eee tos Dansville, N. Y...... 20 - 
138/Reilly, Wm. J Dansville, N. Y...... 4 - 
139|Rice Brothers Geneva, N.Y a. =u es 12 - 
NAO Tice el 2 Wise ecre s picts e ain emiamtersraal es Geneva, New sees 3 - 
141|Richland Nurseries...............-.-- Rochester, N. Y...... Ti - 
N49 Roesch Wewist oc. Bon ute cette helt erc Fredonia, N. Y....... 2 - 
(AS pert ac Sony Werk ate = Scaie tee Senecat ING ites we 21 - 
144|Saltzer Seed Co., John A............... LaCrosse, Wis........ 1 - 
145|Schmidt & Botley Co................. Springfield, Ohio. .... 3 - 
TAGIS Core. Wi ouue. = Sato. ech RO ee eee New Carlisle, Ohio... . 1 - 
LaTASNPerID GN UIBCTICS... <..,25.5 she sige & wane hers Dansville, N. Y...... 15 ~ 
L48iSherwood, PWimer. .... 2 2,. s-. dus sou scien Odersa, Niw-.c::.% ect 12 _— 
TAD IST WN re, oe oie oho eis wv ta arp ta ke ntotare GSDOVD, WIN: a cals wate 8 - 
LO ADOM Ta sR © le slo csc io a ale ale M dloem epee eine Dansville, Ni Y:.5... 1 - 
Rod Sores eenr ys), 2.3 eras a amen ..}Remensburg, N.Y... 1 ~ 
CBC ISIrER EL dae ss cio ot eee aeeiiee Good Ground, N. Y... 2 ~ 
153|Stark Bros. Nursery Co...:.....-.. ce. cles Louisiana, Mo....... 30 1 
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No. of shipments 


NAME. ADDRESS. 

Spring. Fall. 
154/Stark Nurseries, wre: Petes eres eine aarastate Stark City, Mo...... 14 - 
Maat Gc. COnOouWalsee ins setae ees INewarkiuwN. Worse cc. 16 1 
156|Storrs & Harrison Co................. Painesville, Ohio... .. 5 - 
toaipweet, George Ae occ cas sacton ek ete. 6 Dansville, N. Y...... 3) - 
MESINODEY oN. Pon. cre acceuues Oo was oe cis Durham, N.- H.. 1 - 
159/Three Rivers Nursery..............-. Three Rivers, Mich. . 1 ~ 
TSO) Dharlow Sons 1) Ge soe jae cus feces eee West Newbury, Mass. 3 - 
HCTMs el ORR CER erg eRD iC PEE Me (teen aac Noe ea ee Se - 1 
tee LIRCKGN Ws Does, Ack Weteiemrae nels crercreie Arlington, INE <IRSh ee 1 
UPS4 RTCA CEs en oe ieee pare ee ager Conn.. 1 = 
164|Van Dusen Nurseries................. eneyee ey Ce pn 9 1 
165| Vaughn’s Green House............... ringfield, wu 1 - 
166iVaughn Seed Store!..: os.) 5202025. cles Now yes SOND sero 2 - 
AGziVick-8 Sons; James: «362 Saese tees cles Rochester, N. v SENS 6 - 
TOS | Walshe Mls Hens 2282 ofc os See ates Woods Hole, Mass... . 3 - 
169|\Wanamaker, John...0.. Jc. cs ewes Philadelphia, Pa...... 12) - 
ZO) Wells Nurseries, I. Wisc... in. co care Dansville No: tse. 1] 1 
171|West Side Nursery Co................ Worcester, Mass..... 6 1 
PeoiwWiheelent Wilfredo cotssa ccc cee eee Concord, Mass....... 1 - 
L7siWihitine Nurseries. 255 002.500. sees: GenevaiiN: Y..:..5 5. 4 - 
AVAWittmant Bros: oc ott nee cameos aes Lowell, Mass......... 2 = 
PaiWilevidc sons. Me Sin.) on. nacnecee oe Gayugay Novice. os 9 - 
PAGHWOGG Alanis: ie: ocean oe ct noe eae Rochester, N. Y...... 17 - 
177|\Woodlawn Nurseries................. Rochester, N. Y...... 2 - 
178|}\Wyman Nurseries................0... Rochester, N. Y.. 13 ~ 
ge PCH ES tae NUPSELIER wencn in sun ae hterseieianel| malar ch eres nae eet 1 = 

AUC CY Laos cg aE I ea Se able ete Der ly ae gota een ee eaten ae 1273 33 


LICENSED NURSERY AGENTS. 


During the past season 72 nursery agents have been license 
to sell stock in the State of Maine. The Department has come 
across evidence that certain other parties have been engaged 
in the nursery business and steps are under way to bring these 
men to account. With the addition of these men, however, 
the total will be less than 100, which shows a decrease of over 
50 per cent from last year. This decrease is due in part to the 
license fee, but more largely to the very attractive prices of- 
fered in the catalogues of nursery firms dealing directly with 
the grower. The business of selling trees by making a house 
to house canvas is becoming more difficult each year as most 
nursery firms pay the agent at least 25 per cent of the listed 
price, consequently cannot meet the attractive prices offered 
by firms selling without agents. As the stock and guaranty 
does not differ materially, it is difficult to explain to the grower 
why he should pay this commission. 

The following table gives the licenses expiring in 1915 and 
1916: 
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NuRsERY AGEN'Ts LICENSED. 


! 
| | License Ex:1res 
NAME. | ADDRESS. | 

| | 1915 1916 
Abbott, meeubens.sa., oe .s.5 ser Romndike sien ss victor eco aa ee - Aug. 30. 
‘Alexander, Wm: A... .:.:.2. Wllsworthsuy onto nee reer anes - Nov. 20. 
PACIVOOU SAV REL oh. ie cena IsiSboOnee ee elavouls Coe ee ee eee July 31 - 
Bagley, JamesE........... Monroe ese of sia ose ie pep aeteravenspee ot - Aug. 23. 
Barkers Geos ves seca nee Presque Islesy... roe senate - |June 8. 
Barlow, nests ce eee HastiBoothbaynancecs ran atin Aug. 13 - 
Bessey, Walter... 255.05: Hreedoms hts lisene ee ehreae (Atria) - 
Bisbee, Clinton W.......... WestiSummer!s;.4 500 tose ees July 20 - 
Bisbee, Maddie. 5 jcc ln.nn Hastuwainthrop sin ue rei oe aes - Reb. (oe 
Bolton eh SOM ncn etc ee cone ee ae 56°Ocean St-.....- - July 14. 
Bradeen, Arthur C.......... INP MCA/a on oc oC OED OHAe Rone Shee June 3 = 
Bubier, ses woh dacs ae Kaban, VOtOaks Stes 1s coerce ton oe = July 7. 
CampbellWohniG.. ..5 nee Stenbentayee, serie cerecheeee Oct. 31 - 
Cannons Sukhoi ee oe eae Anpusta gd Sa statevstoo en ecco. Aug. 12 - 
Carpenter, Frank........... Houlton, 32 Highland Ave......... - April 24. 
Cate hanest Wile none oe IDresdenwiillssa acceso cen ens June 4 - 
LO oy Sit ON | es See ere a ee INewiSharonme castes ocncnne ee - June 29. 
Cochran, ESRC 5. ; settee orchers Caribou oso ee aes onion July 20 ~ 
Cole Benj Dec cen coe VER 1S A D se ae ae 0 ieee Pe - May 17. 
Cole; HaroldjJnn cmos nen LUST a Oe B ee ee PR le eee July 14 - 
Coles 2D e. panet e eee LEC Se OE PERI EALOS URE Oe tee - June 11. 
Colson, Manley L.......... IMONTOC fore sitieieiev-xore Dome ees onerene tke - April 30. 
Omens ohnuwire ne tees Robinsons, ae ee eee ree Oct. 6 - 
Cummings, PAR Siete arrce hes ah Westre arising: st.cmc tant Goeuioenis July 7 - 
Dageett (Geis. vase cciah, cree Sherman: Malls 5 create eee June 12 - 
WAR RETEN MOC mm nic ctecine ocr Strong. sic eke sheen oo aioe July 30 - 
Daity eee Weems oes ede iWestiScarboro... caer to wae anes June 22 - 
Dakin wire disco ache Wilton): Schniocctl seer RAs - Marae 
Davin Albert. O@nuewjan econ SouthvParis ep cee eee ee - Aug. 30. 
David phe ben acc otiene Rumford by eee cnt ce - June 1. 
WolanyeWishlewertas ototechact Angustan22 Greenist eee ee tee - May 14. 
Dow; Sewalllbe 6 60055005 Old Town, R. F. D. 1, Box 88..... - Sept. 11. 
Dudley, ghee emocrke wae ee Auburn: Wi DavisvAve.. esas oes = Octaw Gs 
Miver-vAlden:- assets Branklin; Gna se eean nee mir - Sept. 4. 
Manleu@ reborn eat. ere iG WAStOW orn eieles wie Mee kee eee esus ia Oct. 1 - 
Eaton, Samuel H.,......... Oxford tsa sale ene ed eee = July 13. 
Ellingwood, A. P Wronrae reek ee eee mnie - Feb. 12. 
Elliott, Harry A... Strong, R. F. D. 2 - Jan. 23% 
Ellis, Mrs. Nellie Winslow Aug. 13. - 
Bist SRA ae ee Gardiner. thet Dooce coe Aug. 28 - 
Miler: @ Brita seae et een ee MonroGehr. cise tert Sasio de ware oe Sept. 29 - 
Fleming, apeeDn Axthureeeer Grand Lake Stream...... Sept. 13. 
Hurbushy EW ae eee Greene nt: smiidy ee srs June Q. 
Foss, Sr., S. o ER ae aes Auburn, 142 Pleasant St = 
Fowler, WHI Whee tn ok B yc de Monmouth Hoxions dessaseioeuce a Ag wet - 
OX WEErCY= hie es oe Santora sbrookist eee. cet eae July 3 - 
Gay, LaForest M........... Sebagouliake were clccssr ce wie tees ueline Dec. 8 - 
Gulman SHEY Wass etc tee ae South Berwick, Main St........... July 22 - 
GOvenGmVn er tana Dexter, Box 1012 1a AE ey SOC ERRORS Aug. 28 w= 
Gordon, Wilson M.......... Warn) beget eter rice a oar by: ssentns - April 23. 
Gotti Moe oe ees WS yes treet micsiniatr eso tue ki aia! tie fe June 4 - 
GiantiCor Werle ok eaiaears 95-101 Lisbon St.. ..|May 12 = 
GrayeiWinl erence ee Richmond, Boxealenere oon eee kee - May 10. 
Gieen Mirae a et eae Sangerville, Boxman cian cries - Mar. 5. 
Grover Eso meee eee anes Bpthelonite Mew) © 2eesalae oes tiers ~ June 2. 
Haleser vhs. oa teen eae So: Bluehillsst. Patch os wis ciate as - Sept. 
HarterRodne yeni ee alos 422 Ope) D pial We es Sept. 25 - 
Harwood AuSissstureaaeeuns iG pe eS aaee clesets ake ‘ueter olf es - |Jan. 20. 
HModgdon- pos Weu stern ee Bonthber Se ss Soca cw Goan Sere Aug. 28 - 
Hoimes, Amos E........... Oakland VR Be Da2ar ten dese a July 27 - 
JERS (Gy of yor] Op ile Dap eee hen sin eh aes Cumberland Mills, ra Lamb St..... Feb. 18 - 
Huntress, Miss Sarah L......|So. Berwick, Box 263............. - Oct. 4. 
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License Expires. 
NAME ADDRESS. 

1915. 1916. 
ACKSON ING: veces eyes sates HairhleldtsSox:43 Ones eee ier - June 21. 
RRERLELEOD AWW ed Grimes, ests) 5) sh ce Portland, 346 Cumberland Ave..... - June 1. 
Johnson, Harry M.......... BOOKS a scoanctl nO RE ita carne Mar - 
Kendall & Whitney......... Portland’ celts sateen cree eieeiket Jan. 21 - 
ai isal Gy, bn otis lelteh oss cucu seee Rittsheld se can corer eieiiaa te eiershe - June 1. 
iresremCor Selon cmas. se Detroles sire Wien cruiey te car ncea nite ee May 11 - 
Lawrence, Freeman N...... Gulfordeanctereca cae eee - Jan. 206 
MSIE tOM Easterly ns lelee es DUllivarnie cos ccevaus vershe ae terrane toner ees - July 3. 
Metre hconeule Visi ci sccvie te aes Woodfords, 824 Stevens Ave....... Jan. 24 - 
Ieonard, Frank A.......... Augusta, 4 Page St................ Sept. 27. 
Wrttletveld wisesducy. cincsclosusssoe IMAI OG 2s, ei ees Ee cera Prete deja Pht - 
Miowell@s Mie 6 as. dass s oh Harming tone ten bie) alertness Jan. 13 - 
McCabe, George L......... @hebeazue: islander ceases eee - July 14. 
McCabe. Leroy PP... 2... Bangor, Ohio St., R. F. D.4...... - June 21. 
McCabe, Robert F......... Bangor, 53 Bowdoin St............ - Dec. 13. 
IMe@alloughid. Ents. 5.4> se Orono OSiMainiSts4eeeo esse - July 22. 
WemechniesGeoree bso. 6. a |antonthinn colic ceic cclsieteie sisisteve te <r = May 13 - 
MacGown, Harold L........ Harrison, R. F. D. 2, Box 41....... April 29. 
Marrow, John Eis ceases sss IBS Vitaly ooh oe 6 6s alec Ua wo een ene Glo Feb. 26 - 
Marston, David.....-...... Monmouthia-<, cs seeiee eens. ois June 16 - 
Merrnlltames: <2). ¢0.5.0-0- Ig irabire, (tio aoe lifsingo ns a oonuede oc - Aug. 14. 
INais tA Diab ccsccconsNonrohoinees ace Damariscotta, R. F. D. 32......... - June 3. 
Nichols, a C., Dry Goods Co.| Bangor, 37 NEAT RE ere May 5 
INIGTTIS ORE ee eee ate poet ssuaenene Gardiner, 107 Spring Sts.2-..4-o.- June 19 - 
INGrbon AS Doce soccer okies Farmington ae Med Mee ace a anata hooters - Sept. 21. 
INontoun Clyde Cec ee ase arming tomecpimrs cei eetene metas Sept. 12 - 
Pederson & Son, S.......... Scarboro wbOxmostee eee cer May 23 - 
Pennell, Luther M.......... INTEC DOLE aicecne te rene ae Sept. 18 - 
Penkinsyiired Bans ce se ol Sherman: Mulls ets nthe et Aug. 14 - 
Tesi by ofzt pW bt lo} ES SIS cGrorna Is Mia disonviss years omen ea aie July 21 - 
PB BUMIDSAMWAOEL cae Ne tenssereid< bts INTCOMI sash eels oes Seer ate ine - Jan. 8. 
isles) © Wise aso sane soe ROCK ports acento eee noes - June 25. 
Pinkham, IMirgie tis dr oc otesere Boothbay Harber, Box, 4445 er seer Sept. 26 - 
imi hasini theses: steva ta cisciwoerols A igo nine ariel soe Opel lie eras arora shearers Aug. 13 - 
Porteous; Mitchelli® Braun:..|Portland!: .. 20.52. 2- eee ee es - April 21. 
RG WETsie Anes si nie eo msine Portland, 32 Vesper St............. - Aug. 30. 
Rowers i berlarncas seks es BASE Or 499 Hammond St.. .|July 14 - 
Prescott, Emery............ 1 Dana ig a tee) Dial Dk) Ee ery Oakes Hmemelotc = Yeas sake 
PUTING Wise ws aeons nase eet Augusta, 25 Melville St.. = July 24. 
Reynolds, Bartlett C........ Woodfords, 17 Arlington St........|/Jan. 22 - 
Ricker PAr Hering woke dieras INOn ebamon ees sate nu sravecccseeuttsseeatele Aug. 28 - 
Roberts, James A.......... WASH AWALeLDOLON Sooty on ent Aug. 14 - 
Robertson la. Cu... eo nesc > Wield tigre Ayia ci cacasnstrciceettceeleeane = Oniliyaueelee 
BOS Er asi S hase Meenas oe ee Browmvillesaa cine toes Nori ere eke - June 21. 
Hoyalsdaroldhii. > 5 sas cacs Millon Reh Ds acm, terreus, cwtenees Seats Mar. 16 - 
Rah edwarduléos use sniesr ldhpecvteranoyely 18%, Ae IDL Ie oes ook Mar. 31 - 
Savace. denbrank. sce acn- Wiscasset, R. F. D. 2, Box 57...... Oct. 14 - 
ISITAN AWS oil Cod Dias see Serene eeemanes Westbrook, 13 Woodman Court.... - Nov. 4. 
Oh WaAktZe hretAt ts obeys ereeh ante Kennebunkeis.s..-yec siacusneye aise ekerertye Dec. 19 = 
Seavey, Sededinh 0... Buckspont ie eco cteaist te orgs ae oe eee Feb. 12 = 
Heniorwwohni@ vec chs, oles Sanford, 7 dingoln St De tale Rc rete - May 13. 
Sherman, Harry L.......... Corian eR ED one) anna nnn t Dec. 17 - 
Shorey, ARCS hod He ie, Mechanic Falls. ei edt Re pny Nees Re ets June 5 = 
BHOTe Va Geos Bs cco abe Brunswick, 36 Cumberland St......|Jan 6 - 
evan CUE "1he8 9 8 Eos seers 6 Bia Grete Marr NS COWs myer ce raisers eesti. Jan. 14 = 
Mirai wWoscott...o:nese cen [ormiing Cone tet eater eee er June 10 - 
Smith, PAST eC tenes tice eee. Gardiner, 20 Plaisted St........... - euler 
Mb Oy SARC ss earns vee se a Strong. Hag raeearaeson tees ere - Sept. 7. 
SITTSL THA Be LS Pee een Wiaterville sh Ree Seni Se ee Jan. 19 - 
Sprague, Sumner H......... Wialdoboros aes roeriiee oe ete - Feb. 6. 
(SCS 0H a (Oud 2s ee eee OE INTE XICO; sep tes cassatepartuer ceaiecn eee aoa - June 1. 
Staples, Nicholas........... West) Kennebunk fc .7 aioe ees: - Sept. 8. 
UEMUATT Ce PEL c/s} apaiareicne sueliaca LOB rh rnige en Paneth ive ecto cRe CMe Onere Ree E Nov. 30 = 
Reus, elmer Li. . faeces Guilford es Sein es dees ert ashen oe - Mar. 18 
Se LB Tyee ee eae ae Gardiner, 184 Highland Ave........ Dec. 18 - 
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LiceNSE EXPIREs. 


NAME. ADDRESS. 

1915. 1916. 
Wash George Wi -oc sistaccs ts Ne apuevard PS Te tc RARE - July 20. 
avlor;AMMOs) Es s,0,s/0(ci< of) oer VA VETS Tae Ryle rere a ero insta \June 17 - 
shLepbette nOscarc.e scence Readfield BR EA a AOR bite June 9 - 
Thomas, Eugene........... Topshawis 2052) <)-eysaeliee cieeeieiioee - May 24. 
PEXDDEtLS PBs iee biaccaee IN@WROKE® ois0)c aise sca .ele eee rcieretdle esos Jan. 29 - 
Dumer wary Mos. 555s. Spring valent eee es ane May 1 
LUMPS noes 16 la B Ie eetuerni alee ee Bastiullivancd cone ee teers July 23 
WAGTOLUPAGAWN taicyescces}aictteicoe: ELoultont dace en en ine - Aug. 17. 
Wasson, L. S. : BLBUCcksports Luan Devas opie arte Nore Aug. 17 - 
Webber, Harrison W........ IMiMVernonyacten jon cee eee - Aug. 10. 
Win Uber A tee eer nr shee ae Min GOL. jee cenceed artetete oes isiewctenta - Aug. 30. 
Wihitney, Pred) Mri asecea. Springvale ses sa eee - Oct) 14: 
Whittemore, 1 OA 8 Bagi Rede A Northviecedstreneniet eto ise) ele May 29 - 
Wigein OAS eo ieee Watemtord any nce iet metreiome Dec. 22 ~ 
Williams, Fairfield.......... Solonttiveten eee e cle mene ae aan - Aug. 13. 
Wilson hd aWisetol. nice ciereicc Northwood sNeeHn te mer arin ene ~ July 22. 
Wood, igs a aR oes OR MIC Voie er eh arte ate ees - Nov. 6. 
Woodman, Bred De ie, oscars Winterport, Ro ES Diilijce sss soe. ~ April 30. 
Woodward, George H....... Gardiner, 115 Highland Avera e salbecs 29 
Woolworth Cos Wioiotaeie BOLtland sneer siete teas raraters eye - April “3. 
NWoung,, MelviniS.. 2.2.2 - oe RGA MBCACH. fic) cnctes as oratee a aiciore stalerers Sept. 12 - 


NURSERY INSPECTION. 


The Bureau inspected the several nurseries in the state as 
heretofore and certificates were issued to those having clean 
stock. 

It is becoming very evident that the certificates issued to 
these various nurseries should be classified, as many are far 
from satisfactory outside of insect infestation and disease 
infection. In my opinion a Class A certificate should be given 
only to such nurseries as are absolutely above reproach and a 
Class B certificate given to those which are not receiving the 
culture and attention demanded in the production of first-class 
stock. It might be necessary even to make three grades, but 
there certainly should be a distinction made which will give to 
the purchaser an inkling of the kind of stock he is to expect. 

The inauguration of state and federal regulations, with ref- 
erence to quarantine on gypsy and brown-tail moth, has in- 
creased the inspection work of this Department materially, 
especially on Christmas greens and hardwoods. Special per- 
mits have been issued to shippers of such stock who do not 
carry on a regular nursery, but who obtained their stock from 
the pastures and woods, as grown naturally. 
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Two states, viz; New York and Ohio, have issued regula- 
tions quarantining against shipments of Christmas greens from 
sections infested with the gypsy and brown-tail moth. The 
New York notice of quarantine is given below: 


OFFICIAL NOTICE OF QUARANTINE 
STATE OF NEW YORK, DEPARTMENT OF AGRICULTURE. 


Albany, N. Y., September 27, 1915. 


To Whom It May Concern: 

Whereas, A dangerously injurious insect, the gypsy moth, 
Porthetria dispar, is not lodged or established in the State of 
New York, 

Whereas, The Secretary of Agriculture of the United States 
has placed a quarantine under date of July 1, 1915, upon cer- 
tain towns located in several of the New England States, 

And whereas, This quarantine was placed upon certain trees 
and forest plant products to prevent the distributing the gypsy 
moth, 

Now, therefore, for the purpose of preventing the introduc- 
tion of gypsy moth into the State of New York, I hereby order 
and direct, under the provisions of Article 14 of the Agricul- 
tural Law, that no coniferous trees, such as spruce, fir, hemlock, 
pine, juniper (cedar), and arbor vitae (white cedar), known 
and described as “Christmas trees,” and parts thereof, and 
decorative plants from the area quarantined for the gypsy 
moth, such as holly and laurel, known and described as ‘“‘Christ- 
mas greens or greenery,’ or any other evergreen trees, not 
nursery grown, shall be shipped into or received at any point 
within the State of New York from any of the above described 
quarantined districts or area, or from any portion or part 
thereof, and such shipment, transportation or receipt is hereby 
prohibited. 

This order shall take effect on the date hereof and remain 
in full force and effect until further order. 

CHARLES S$. WILSON, 
Commissioner of Agriculture. 


The list of nurseries inspected during the last season is given 
in the accompanying table: 


é 
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INSPECTION OF IMPORTED NURSERY STOCK. 


During the year the Bureau has inspected 43 shipments of 
foreign nursery stock. The greater part of this stock has been 
roses and azaleas, with a few small shipments of other plants. 
Stock was exceptionally clean this year, with practically no 
insect infestation. Some of the roses were quite badly mildewed 
and in several instances the azaleas had been too freely wa- 
tered. The larger part of these shipments come from Holland 
and Belgium, and it is particularly noticeable that this stock 
has not been curtailed to any great extent because of the war. 
Stock has come through with little delay, the only apparent dis- 
advantage being a considerable increase in the price and trans- 
portation charges. The florists, generally, are beginning to 
take more and more of this stock. 

The following table shows the number of plants, number of 
shipments and native country of the different plants brought in: 


Number of Number of Native 

Name of Plant. Shipments Plants. Country. 
Araucaria 2 65 Belgium 
Aristolochia I 50 Holland 
Azalea Indica 24 2369 Belgium 
Berry Shrubs I 100 Canada 
Boxwood I 100 Holland 
Clematis I 100 Holland 
Dwarf Roses I 100 England 
Hydrangea 2 225 Holland 
Palms 2 23 Belgium 
Rhododendron I 50 Holland 
Roses 8 4467 Holland 
2195 Ireland 

Spiraea I 100 Holland 
Sycamore I 2 England 
Tree Hydrangea I 10 Holland 


NEW ENGLAND FRUIT SHOW. 


The Fruit Show at Boston this fall was held at Mechanics 
Building, in connection with the Indoor Country Fair, a plan 
which the management hoped would remedy the lack of interest 
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so noticeable in former years when the show was held in Hor- 
ticultural Hall and consisted of only horticultural displays and 
exhibits. 

The Exhibition was carried on after the manner of typical 
country fairs, with the midway for the most part in the base- 
ment and the main exhibits, consisting of fruit, vegetables, 
ornamental shrubs and flowers, birds and animals, on the first 
and main floor. 

The frutit exhibit attracted by far the most attention and 
was the principal feature of the fair. The plate exhibits were 
unusually large and an opportunity was afforded visitors to 
see some exceptionally good fruit in fancy grades. Beyond 
these exhibits was the display given by each state, each of 
which had its own representative booth. The Vermont man- 
agement should be given a great deal of credit for the manner 
in which the fruit from that state was displayed and adver- 
tised, and the plan of giving away a Vermont apple with each 
ticket on certain days proved to be an excellent one. 

The Connecticut display was made up of some excellent 
fruit, but the plan of sorting over 1,000 barrels, from one or 
two orchards, for an exhibit of 50 boxes, hardly seems a prac- 
tical method for the average fruit grower to adopt. 

The Rhode Island and Massachusetts displays consisted 
mostly of fruit from one or two large growers of each state, 
and was undoubtedly selected in much the same way as the 
fruit from Connecticut. The Windsor Brothers, from the 
former state, had exhibits of fancy and commercial fruit packed 
in both barrels and boxes. Their fruit was of the best quality, 
as was that of A. A. Marshall of Fitchburg, Mass., whose Mc- 
Intosh Reds are famous throughout New England. 

With the exception of a few plates and boxes, the Maine 
exhibit was shown in the form of a commercial pack, and as 
only a few fruit growers were represented and but a small 
amount of fruit shown, it is plain that steps should be taken 
very soon to give Maine orchardists more encouragement and 
incentive to defend and hold the title of the best fruit growing 
state in New England, which our state rightfully deserves. 

On account of the failure of the show financially, Mr. 
Brown, the secretary of the management of the Fruit Show, 
through W. H. Conant, representative from Maine, obtained 
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Commissioner Guptill’s permission to pay for the premiums 
which were won outside of the Maine Special Contest. As 
there was a large balance from this appropriation not awarded, 
the $20 asked for could be taken from the same. 

The following is a list of prize winners from Maine: 


Oxford Bears Fruit Growers’ Association, Hebron. 
$50 00 For the best ten barrels of apples, 
Maine Special, Sec. B. 


Clement & Taylor, Winthrop. 
$40 00 For the best five barrels of apples, 
Maine Special, Sec. A. 
15 00 For best barrel of Roxbury Russets, 
2 00 Forthird best plate of Yellow Bellflowers, 
1 oo For third best plate of Opalescents, 


$58 00 


W. E. Martin, West Minot. 
$35 00 For second best five barrels of apples, 
Maine Special, Sec. A. 
BE aubage: East Corinth. 
$30 00 For third best five barrels of apples, 
Maine Special, Sec. A. 


C. F. Sawyer, Hebron. 
$15.00 For best barrel of apples, Maine Special, Sec. C. 
2 00 For best plate of Oxford Blacks, 
10 00 ©6For best box of apples, Maine Special, Sec. D. 
$27 00 
M. A. and L. E. Bass, Wilton. 


$25 oo For fourth best five barrels of apples, 
Maine Special, Sec. A. 


H. P. Sweetser, Cumberland Center. 
$20 oo For fifth best five barrels of apples, 
Maine Special, Sec. A. 
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A. L. Blaisdell, Winterport. 
$15 oo For sixth best five barrels of apples, 
Maine Special, Sec. A. 
S. C. Blaisdell, Winterport. 
$10 00 For seventh best five barrels of apples, 
Maine Special, Sec. A. 


Berry & Allen, East Hebron 
$10 00 For second best barrel of apples, 
Maine Special, Sec. C. 


Roy Cordwell, Hebron. 
$5 00 For second best box of apples, Maine Special, Sec. D. 


$285 oo Total prizes won by Maine exhibitors. 


SECOND CARLETON ORCHARD CONTEST. 


In compliance with the stipulation governing the Carleton 
Orchard Contest fund, the Second Contest was started by the 
Department of Agriculture in the spring. In December, 1914, 
posters concerning the contest were sent to the various post- 
masters in the state with a request that they be placed conspicu- 
ously in the post office. 

Cards showing the address location of the orchard, best 
means of reaching the orchard, and a pledge to live up to the 
conditions of the contest were mailed to each applicant. Upon 
receipt of these cards properly filled out, the Department for- 
warded a circular of information containing a list of the prizes 
offered, score card for judging, tables showing the number of 
trees required for different systems of planting, maximum and 
minimum distance apart for the leading varieties, and the regu- 
lations governing the contest. 

Early in the spring report sheets were sent to each contes- 
tant to be filled out and returned to the office when the work 
on the orchard was completed for the season, These sheets 
called for a definite description of the orchard, the work done 
and the materials used; in addition a complete report of the 
expenses connected with the trees and a report of the expenses 
and receipts on any crop or crops grown in connection with the 
trees. 
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Seventy-six growers signified their intention of entering the 
Contest. Of this number, six failed to plant trees. The rea- 
sons given were unsatisfactory condition of the ground, too few 
trees for an acre, and failure to receive trees at the proper 
time. The net result represents a decrease of 108 orchards, in 
comparison with the first contest. Washington county is not 
represented, while Aroostook county was not represented be- 
fore. 

Either Mr. Wilkins or I visited each of these orchards in the 
growing season, took notes concerning them, and made what- 
ever suggestions seemed necessary concerning their manage- 
ment. 

The wet season proved a serious handicap, especially to 
those orchards under cultivation where the natural drainage 
was poor. In general, however, the trees have been very well 
handled and, notwithstanding the fact there are fewer con- 
testants, there is reason to believe that this contest will prove 
more satisfactory than the first and that the competition will 
be much keener. 


SUMMARY (65 ORCHARDS). 


Namibetplowed!s sade Pm a. a ftee nes 48 
Niner SOd a aJlares acteeene ces incu ee a Oe 16 
Niumbendugianovind y-2.5. coe Fes = S35 I 
Dim ouveatatiees (Seb tin snort eel he ae 55 
@ime wear weees. Set Mis oi Ge cele ws ox 7 
Sie! yea tRPUCESe SEE AML, ecper skin ie. hapa = craig 3 
Dynamite used in planting in .......... 12 
Rectilizer vised) tite Pee ee oes ops = noes teas 55 
Sprayime done insets ole eee ee 31 
Largest number of trees per acre ....... III 
Smallest number of trees per acre ...... 25 
Average number of trees per acre ..... 45.8 
Popular number of trees per acre ....... 40 
Number of Stark trees planted ........ 831 


Number of McIntosh trees planted ...... 692 
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Nanmber of Spy. trees planted, ..:..0c2. 304. 
Number of Wolf River trees planted .... 268 
Number of Delicious trees planted ...... 217 
Number cf Wealthy trees planted ...... 204 
Number of Baldwin trees planted ...... 172 
Number of scattering varieties ......... 293 


Data on Costs. 


Number Number Cost 
Nature or Expense. oO oO Total per 
orchards. trees. cost. tree. 
IBFEDALAMONIs = mae enema aires Sisto ie ers 55 2,578 $418 35 $.162 
ECS ME festa exo emer Wea ba vora yedeteeselduoueiere ois 65 2,981 834 7 .28 
DE ULTRA an. Sct nt ote ee 65 2,981 415 06 .139 
entilizing apes rice. spats liam ote ee meee 55 2,577 286 77 pital 
Cultivation ach Vth sala ont 43 1 ,922 77 88 .04 
Wititchin evar cee r atin trees tome se 19 884 36 91 041 
ErOvectioniGf trunks. Akscegeicsecss osc 49 2 ,166 48 75 .022 
DIVAS Te tere Se re nil oe. 31 1 ,346 26 48 .019 
TIGER NAN Bierce RE See 65 2 ,981| $2,144 91 $.7188 
Total, less preparation........... 65 2,981; 1,726 56 .579 


The following is a list of the contestants entered in the Sec- 
ond Contest: 


CONTESTANTS IN SECOND CARLETON CONTEST. 


Androscoggin. 
Mewes George Clifford. 2s sche. ces dobar ceed tee we Turner 
Meme lee GEOL OG. vEic <ef Seas PLGA a hans Sieh oe eens Turner 
Peete Me EN itiey Oe atid vie nS cob, bee 3, Gk SER Clee Une Turner 
Be IMONG CONSE. oak ois a beste 2 as hae R. F. D. 1, Lewiston 
Aroostook, 
"GLEN CSR EER ie Se tee he Oe aPC IE Se 8 CD Mapleton 
Cumberland. 
Batchelder, Perley D.'..5 22. oe ene ee RAE? D2 Naples 
Pr Mnrp meri s NR ota cence ne Muctsicl or Taiatehetis whieh ee ek atten Naples 
RPMMTCHL EMER NINE Macy OR cok Soy, et orn hs Snare ehtia dob o Siaie ced. AROERAND Standish 


ReMi EMETD.... hd oes as ao ieanoce tes R. F. D. 2, Bridgton 
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UE ple TB rce 8 bye Sorcice eiaciw io Shed eet ene ade dee eee ae Walnut Hill 
PLA WiKeS yw CLIMON tits ic. tzik, @aleed erate cern sapataetne pn e Sebago Lake 
LOM NY OU os pis a 3S a cies eta otal Bhat eres se emapete Walnut Hili 
PDO WWAIDOLE HAG, al nae Sta se ee peres R. F. D. 2, Sebago Lake 
era seriatiiey HP Ovo. ier AMI CRO AR (as ieee nem Standish 
aeeirevens ia thian C= is n2hahc Hc keene ase a eyo eee Naples 
Sweetsemae oon, Ered Riiien.. 2. seece Cumberland Center 
Ry icnem NV alter L,.. i skadaame pei reese hae West Baldwin 
Nimilen. OSEPha Tlic t.nc iis sas Mio eite ee ote aes See Naples 
Franklin 
Nis her)? = WVi oe cawns eae, «ator RM Nettie te ie cated doen Wilton 
Mosier: NTiSs) Ragin a. Sy ecco AG cme vate ts aalicte wie ate paincieiene Wilton 
WNiteelen:Charlesr even SmI Gee Soak Fanon Suen cas Chesterville 
Hancock. 

Dyitoarmome Cater P ai a Ae ntl SEs pre treats sce nORye eg aS Ellsworth 
| Eis L' sciehess tel: Renee eae Mee arene esac eG NMA aap RIB Sb > Nicolin 
Kennebec 
banned seo Viva genase Sok thes oy ete Ah obey J oaks ae ee ete Winthrop 
TUE AGI NAVA Mia ea rrr SEL Coe genr tenn  ynep se are re Winthrop 
ISR a EVN 4oGe Mic UA Eee acre hie aay tact R. F. D. 5, Augusta 
Marerosse Ran sO. ou Mil, Bad sie 6 a Seam eel eeenose Winthrop 
PRATSSE IMIS TIC OT Sus ils cock Oe OD mel aie Sia sate ere Kent’s Hill 
railewy re ales HAN oy. one Saye ease ne one eas aoe See Oakland 
Knox 
ate e Uh Mls esate i ats ta note one uae R. F. D. 1, Box 88, Union 
Greimhtonn, Pranks Gu sidin cai eke seis as wine eee Union 
Lomo Ss Miailer 63° 6 ee cpus cera cle Alea scokiet a bors Oaiee renemees Union 
Aly drohecye) eee Se hip colosalahgel Sears Aisi. tee eRe ee Gece) c= Union 
Lincoln. 


Neal ces aS k's te) cash, ek tae Ae Pen Oye te R. F. D. 1, Wiscasset 


REPORT OF STATE HORTICULTURIST. 107 


Oxford 
ee MRC elle VVON Sires cirg tee ico cr ate siterarie. ae vah oho Seo goals ae chiers eee rs Hebron 
MiamrrertN eam | LCL os Petree cs raht) CaS la, ar ech eh eiayiaeh aveae eucite a 2 Buckfield 
SPELL tall a eee ine R, F. D. 2, Buckfield 
Sere Dhormas | (EG) 2 avers, aces 09-4004 R. F. D. 2, Buckfield 
Mr OMMONWEH HRs s,s tisie ca'e wieleislae se ain piece tess: ayetel bi Bryant Pond 
gl tl re N een ary art Moet melanin tf, alveairan ta erate ae Denmark 
Maine Sanatorium Farm, N. K. Austin, Supt......... Hebron 
ppanicing, Stephen J)... ison ve wesc cee R. F. D. 1, Buckfield 
mative: nome otis cE rattle «1. eb yoia.d eels Gok sc idaqeriav ee cee Rae Oxford 
Penobscot 
Rett CRTEICSSIC™ NV 2 ta aye vied cl oyeet foie ak oe era R. F. D. 3, Dexter 
PAE ENN 2 Tyas ce ctelte Coy hy et stn ete ae htelbarye Ry Bb. De: 
Meret a Eonatice IV. 28 2 shes aed Pcs 8 See R. FD? ‘1; Carmel 
Mrs MCE I ad ead ly acces a ck pisces agers R) F. De 1, Box,43, Gee 
mieennere Theodore: oes d el ee a wale there RvB) DD! 1 Banzen 
Bea mess Willie. Beis. ies tea beac 10 Columbia Bldg., Bangor 
PERERA SATE] MY fea ais Kis hoe Seed caataea’ aS AAO Exeter 
ripe iarioG: Dies oes bad elas Re F: DD, 2; Box. 36, Dixmont 
Piscataquis 
ee orm Byatt, WING = eer s Aer toceas ata sy ea eres) a Necks Ace oh. Foxcroft 
Sagadahoc 
Bimeteme Ce atles, Henry lr. Os2 tes us 85; jee eos Woolwich 
Mmpaear PME SSCUIIUCION oi ee eae any 8c Ge alls ais i cnages sity-a! aie aceasta Topsham 
Ne este SA VIS het ot a. Sc Ne aN nave Gee Baa haat pata Us Be el ae Pejepscot 
Somerset. 
Bamerrnichn iC. Wi heidi cass he dl 257 Madison Ave., Skowhegan 
Waldo. 
Rr leer a settee ele Sy eee sob ont R. F. D. 2, Winterport 
Bete Stas IC.. yk veka ic oe debe es Leb R. F. D. 2, Winterport 


—  LESSTIETR 7G 9 RGSS RINNE Aan ree oa ae ae ae East Searsmont 


108 AGRICULTURE OF MAINE. 


blr ES se Gi Gk © Nene ie a es eg go RR ee Star Route, Belfast 
Becne PrankHenty’ occ 0.38 ts.brdieeenas aan Belfast 
Mice pV Mlard Ac. <i. orice meee y= es ge Belmont 
dlipente Vise. Gladyselt vs i025. bas senate ety R. F. D. 3, Monroe 
Mimenieeonard: Ws io. tye eee ee R. F. D. 3, Monroe 
iammonano VV alia. tf. .scnk son awe: Searsport Ave., Belfast 
York. 
rem pASernon 8 .:c4 2 eae aes dem ae Ree ee eee Bar Mills 
Eigell: Albert os. <reoue che smaracere me MceeEe West Buxton 
Meavatt> Leonard \C.souacoen tes noes R. F. D. 2, Kezar Falls 
ieeunds: Thurston Pic. hee Ae ce eer oe West Buxton 


*Report not received. 


‘S161 ‘ounf ‘pueysog ut uontsodxy ayy ye yiqryxe yoy AsdAry 


‘TH RAIIwSIA ‘wLsnonw 
DORIOW tO LNAWLY 


Ge. hoa naneiee Ramee Se 


REPORT OF FIELD AGENT, GYPSY MOTH WORK. 109g 


REPORT OF SPECIAL FIELD AGENT IN CHARGE OF 
GYPSY MOTH WORK. 


Hon. W. T. Gupiill, Commissioner of Agriculture: 


Sir: I herewith submit my first annual report as special 
field agent in charge of the gypsy moth work. 

In every generation there appears a personality or an indi- 
vidual existence that creates an epoch or formulates an era; 
this is true in all life, plant or animal. Each constitutes a 
force that sometimes deals with the serious problems of life 
and again it becomes a vital spark that flares, flashes and 
threatens to destroy the industrial problems of communities. 

Every community has its individual aspect, either adorned 
by nature, or enhanced and beautified by man. The greatest 
beauty and best asset which any community can boast, is 
shapely trees, with a profusion of luxuriant foliage. Nothing 
is more forbidding to the sight than ill shaped trees, with a 
scanty bearing of thin, ragged, skeletonized leaves, that afford 
neither beauty nor shade, standing only as a disgrace to the 
premises on which it grows. Nothing is more worthy of our 
care, no expense too great to protect and preserve them from 
the destruction which today threatens both our shade and fruit 
trees with the devastation and ravages of the gypsy moth. 

I will not summarize this report with a digest on the life 
history and habits of the moth in this country. Its introduc- 
tion, habits and spread have been so repeatedly told through 
the columns of the public press and public platforms that I 
deem it superfluous to this report. However, it is well to 
mention a few incidents connected with the ravages and de- 
vastation of the pest, in the old country, especially in Southern 
Europe and Asia. All the writers on European entomology 
state that it is replete with the destruction caused by the gypsy 
moth; and when authenticated by the records of such notable 
and eminent entomologists as herein given, there can be no 
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shadow on which to base a doubt. Those records should urge 
us to greater expediency—greater efforts to suppress and stamp 
out this ravaging pest. 


Frisch, in 1720, records the stripping of the celebrated lin- 
dens from Neustadt to Berlin. Schaeffer, the defoliation of 
entire forests in 1752 at Althenburg, Leitz and many other 
places. The stripping of the cork oaks in Southern France in 
1731, recorded by Brown, again recorded by others in the early 
18’s. Other well-known entomological writers of a later pe- 
riod, such as Ratzeburg, Bazin, Portchinsky and Keppen, have 
each recorded the notable outbreaks of this pest. 


In 1828, Daudeville describes an outbreak extending sixty- 
five miles at Saint-Quentin, when the gypsy moth absolutely 
denuded the trees, giving them the appearance of dead timber. 
The ravages and destruction of the moth was so great at this 
time that churches remained open for prayer, penitence and 
fasting; they created terror in the hearts of all and was 
thought to be a visitation and wrath of heaven. 


Another incident not to be forgotten was when the whole 
world stood aghast at the threatened destruction of the entire 
Black Forest of Germany, which was saved only by diligent 
and combined efforts of the citizens and soldiery of the nation, 


Our intelligence should cast no doubt on any record noted by 
these eminent writers, but should teach us and instill in us a 
dread lest they burst the bounds of suppression and create the 
havoc and destruction, not only in this state, but in this whole 
country. They are the most feared and most formidable pest 
in the universe. 

Yet, many in our state are prone to look upon it as a not too 
serious pest, while in reality the slightest infestation is so seri- 
ous as to prove a calamity if not stamped out in its incipiency. 
When we consider the insect world to be four hundred times 
greater than any other, we are considering a magnitude unbe- 
lievable; nevertheless, such is a fact. Individually, an insect 
is an insignificant creature and receives but scant notice from 
man, and, if unmolested, will soon assume proportions ap- 
proaching that crisis that man must act and use every endeavor 


at his command to control and preserve the remnant it has not 
destroyed, 
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Just such a period is now in progress in the State of Maine. 
The gypsy moth infestation extends from Kittery, south, to 
Corinth, north; from New Hampshire, west, to Thomaston, 
east, 

There are 197 towns and cities today infested with the 
pest. The past season was devoted to checking the spread of 
the moth—a task satisfactorily accomplished. While trained 
scouts were kept in border towns, preventing the dispersion 
of the moth, other crews were engaged preventing the increase 
and reducing the badly infested colonies in southern Maine. 

The whole field force, under the supervision of able and 
efficient inspectors, are proud of the work accomplished in 
their respective territories; they are unanimous in deploring 
the fact that they were obliged to work with $5,000 less appro- 
priation than in preceding years. The $5,000 deficit would have 
enabled us to stamp out the few isolated colonies, as I planned; 
but I realized the futility of an attempt in those places without 
proper means of support. In such colonies we could only con- 
tent ourselves by preventing further increase. 


PARASITISM MISUNDERSTOOD. 


I wish to call attention to the large number of persons who 
erroneously think they are preserving the parasite; they cut 
the brown-tail webs during the winter months, and early in 
the spring place them in a barrel. They then smear the inside 
chimes of barrel, or other receptacle, with tangle-foot, or other 
sticky substance, thereby confining the caterpillar, until it 
emerges from the web, at the same time liberating, as they have 
been taught to believe, the parasites, This is all wrong. The 
parasite is safely ensconsed within and feeding on the vitals 
of the caterpillar. 

The minute fly, so often found in the brown-tail webs, 
known as the Monodontomerus, is a parasite of so little im- 
portance that those who have taken this method to preserve the 
parasite have imposed a needless and fruitless task upon them- 
selves. If, instead of destroying, they fed the caterpillar in 
that barrel, until the time the beneficial parasite ( Apanteles 
lacteicolor) emerged from the carcass of the caterpillar and 
completed its cycle of life, they would be rewarded for their 
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efforts, by preserving the parasite, which, it is hoped, will 
eventually control and stamp out the brown-tail pest. 

Then there is another class of people who are so blind to 
their own interests, they absolutely refuse to do anything 
whatever to help themselves, their neighbors, or the state; their 
selfish, indolent natures invite daily the justified scorn and con- 
tempt of the community. There should be a law carrying a 
penalty and such people should be amenable to that law. 

The people of this state must realize they are fighting the 
most serious pest known to science; they must also realize, 
that the annual damage done to crops in the United States is 
over $400,000,000 by lesser insects than the gypsy moth. It 
behooves us to prevent further inroads in the progress of this 
ravaging pest—a task that cannot be accomplished for less 
than $50,000 annually. The people who suffer from the de- 
struction caused by the gypsy moth are the people who should 
appear before the legislative committee and demand money 
sufficient to combat this pest effectively, and less than $50,000 
is not sufficient. 

The gypsy moth work, this year, began on the first day of 
April and continued until August 16, when the men were laid 
off until the first of October, at which time we renewed opera- 
tions with a few crews of picked men. 

After carefully considering the work done in the past, and 
drawing conclusions therefrom, I formed plans for the past 
year and I had the men strictly follow those plans, with the 
result that our success was greater than our anticipations. 

Crews of men have worked in the following towns and have 


destroyed, in each town, the number of gypsy moths as tabu- 
lated below: 


GYPSY MOTHS DESTROYED. 


Egg- Trees. 
Larvae. Pupae. Clusters. Moths. Burlaps. Sprayed. 
Baldwin 
10,466 
Bath 


7,836 893 16,964 4 446 1,132 
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Biddeford 
535.440 

Bowdoinham 

Bowdoin 

So. Berwick 

Bristol 

Bremen 

Brunswick 

FE. Boothbay 


Cape Elizabeth 


South Casco 


Cornish 
Damariscotta 
Durham 

338 
Glenburn 
Gorham 


New Gloucester 
10,857 

Kittery 

Monmouth 


Newcastle 


Parsonsfield 


890 


223 


5,021 


1500 


861 


II3 


4,500 


I20 


114 AGRICULTURE OF MAINE. 
Portland 
33,983 8,939 847 149 
So. Portland 
23,200 1,181 12,166 82 
Saco 
REO A2: ob 4e2 3,218 121 1,000 
Sanford 
414,722 33,484 175,958 15,553 1,717 
Scarboro 
43,492 774 
Topsham 
726 
Thomaston 
422 
Wiscasset 
89 
Wells 
57,235 32,138 1,000 
Woolwich 
2,700 144 1,088 2 178 
So. Windham 
36,977 
York 
617,221 57,704 1,000 
Eliot 
113,844 290 3,794 1,000 
Standish 
714 
Cliff Island 
21 
Jewell Island 
87 
Bombazine Island 
602 
Peaks Island 
947 
Totals. 
Egg- 
Clusters. Larvae. Pupae Imago.  Burlaps. 
484,224 2,170,000. 37,532.015,77@" 10,000. Yds. 


72 


1,916 


173 


Trees 


Sprayed. 


779% 
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BORDER SCOUTING. 


Orrington, South Orrington, Brewer, Eddington, Orono, 
Glenburn, Kenduskeag, Corinth, Exeter, Stowe, Lovell, Stone- 
ham, Mason, Fryeburg, Academy Grant, Batchelder’s Grant, 
Gilead. 


FINANCIAL REPORT. 


ete CAR SADOR Ay sarees 8 Accentete Ce, ony ene atte s Sete $21,898 32 
Sr Ape AM eS CIESES bi), Sedeciiseas truley ova ena su hee 1,569 81 
REM Pe ee re al as ie CN Meters: as ori e 1,432 64 

$24,900.77 


TOWNS VISITED BY REQUEST. 


Richville, Freeport, Alna, Waldoboro, Rockport, Rockland, 
Camden, Friendship, Calais, Bangor, Gardiner, Bethel, Bridg- 
ton, Kennebunk, Kennebunkport, Sebago, Waterboro, North 
Chatham, Newfield, Lyman, Brownfield, Machias, Alfred, 
Springvale, Berwick, North Berwick, Yarmouth, Buxton, 
South Paris, Mt. Desert, Bar Harbor. 

Number of letters received and answered, 362. 

Sets of colored cards distributed, illustrating the life history 
of gypsy moth, brown-tail moth and Calosoma beetle, 400. 

Respectfully submitted, 
ED.j.CADEYs 


Special Field Agent. 
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REPORT MAINE PARASITE LABORATORY. 


The parasite work for the summer of I915 is now finished 
and I beg leave to submit my report of the work accomplished 
under my direction at the Maine Parasite Laboratory. 

In some ways the season was far from satisfactory, but, on 
the whole, I am not entirely disappointed in the amount of work 
that we have been able to accomplish, though of course I should 
have been very much pleased had the season been more to our 
advantage. 

My first care after arriving in Portland in May was to get 
the notes of the two preceding years copied upon the new sized 
note slips. This took about two weeks, as they were in such a 
chaos that considerable study was necessary in order to get 
them arranged correctly. 

As soon as the foliage on the wild cherries was sufficiently 
advanced in growth, I removed part of the brown-tail webs 
from cold storage where they had been since collection, and 
started forty trays of one hundred webs each. A week later the 
remainder of the webs were removed from storage and placed 
in trays. From the starting of the webs until the first of July 
the entire time was taken with caring for the trays and colon- 
izing the parasites obtained. The number of Apanteles ob- 
tained was not quite as many as I had hoped for, but, consid- 
ering the short time this species has been in Maine and the 
setback it suffered, owing to the severe winter of 1913-1914, 
the results were very satisfactory. 

Following is a detailed report of the number of Apanteles 
and Meteorus cocoons obtained from the webs: 

Kennebunk 1700 webs gave 1025 Apanteles and 234 Meteorus 


Wells 1300 “ 937, “ “691 7 
So. Berwick 400 “ (| 360 & «Bo + 
York 1600 “ sen sey ‘“ Sena « 
Eliot 1700 gc 6 5551 “ “ 932 Py, 
Kittery O00). 2 ¢ aee “ “400 Af 
Portland TOO) lame ifs, bs 36 cc 


Totals 7700 webs 10716 Apanteles 2893 Meteorus 
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Woolwich and Yarmouth, while two colonies were placed in 
each of the following: Cornish, Limerick, Limington and Par- 
sonsfield. 

While the beetles were being colonized, collections of gypsy 
moth larvae were being made from some of the towns located 
south of this city where Compsilura had been present in previ- 
ous years. It was apparent very soon that we were not going 
to get a very large number of the above named parasite from 
these collections, especially as the wilt was killing a large per- 
centage of the larvae. The collections were continued, how- 
ever, on the chance that some of them might give good results, 
but we were finally forced to discontinue this line of work as 
the season became too far advanced to make any more collec- 
tions advisable. 

The following is a detailed report of the results of our Comp- 
silura work: 


Berwick 2500 larvae collected 137 Compsilura obtained 

Eliot 6500 =“ i 222 = . 

Kittery ADO. =<. * 254 Ny a 

Sanford 2000; > ie: = 47 “ ‘ 

So. Berwick 1000 “ ic 61 ra ‘% 

York 2000 9) ‘ 21 s zi 
totals) § 206065 0/-% “ 742 i ca 


In addition to the number of Compsilura listed above, we re- 
ceived from the United States Laboratory two colonies of five 
hundred each. 

The above three lots of Compsilura have been or will be 
colonized in Jay, Oakland and Knox. 

This completes the report on the work for the past summer. 
It might have been possible to obtain more Compsilura if the 
work had been continued for two or three weeks more, as this 
parasite began to appear in more satisfactory numbers toward 
the end, but I do not believe that a continuance would have 
been advisable, in view of the fact that the men in other 
branches of the work were going to be laid off on August 15 
and, besides, I had entirely too many men here for the amount 
of work on hand and it would be rather unfair to keep some 
of them and terminate the employment of the others. 


Work of Gypsy Moths on old apple trees, Upper Gloucester. 
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At the present time I am not quite prepared to submit a plan 
for the conduct of the work for next year; before doing so I 
wish to make a study of some of the Government notes. This 
will only take a short time, however, and as soon as I can go 
over the above mentioned notes I, will make out a plan and 
send you a copy. I believe that Mr. Cleary will be the man 
for you to put in charge of this work next year. 

Respectfully submitted, 


JOHN N. SUMMERS, 
Scientific Assistant United States Bureau of Entomology. 
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PARASITES OF THE GYPSY AND BROWN-TAIL 
MOTHS IN MAINE. 


Before considering the parasites of the gypsy and brown- 
tail moths which have been introduced into the State of Maine, 
it is necessary to explain briefly the subject of parasitic con- 
trol of injurious insects in order that the difficulties encoun- 
tered in controlling insects by this means may be understood. 

The control of injurious insects by their enemies is a subject 
which needs some light thrown on it to remove certain errone- 
ous ideas which appear to be common. The impression seems 
to be current that these enemies are miracle workers capable of 
performing astounding feats of destruction and that it is only 
necessary to liberate a few of them in a locality suffering from 
the work of some injurious form, to have this latter disappear 
at once. Unfortunately such immediate destruction is not pos- 
sible in the majority of cases, and we have to be content with a 
more gradual removal. These enemies only increase at a cer- 
tain rate and under the most favorable conditions; considera- 
ble time is required for them to become numerous enough to 
make their efforts noticeable, especially if the injurious forms 
they attack have been present for a number of years and have 
increased unmolested. 

Insects in their native homes are usually kept quite effec- 
tively under control by their enemies, but if any factor favora- 
ble to them is introduced to disturb this arrangement they are 
apt to increase enormously. Such disturbance takes place 
when they are accidentally taken from one country to another 
and if the conditions in the new home are favorable they are 
very apt to increase by leaps and bounds until they become 
serious pests, the amount of damage depending on the value of 
the crop attacked. If such an insect becomes established it is 
necessary to introduce those forms which were responsible for 
the control in its native country. These beneficial forms after 
introduction must first become acclimated; they must increase 
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in numbers and finally they must spread over the territory oc- 
cupied by the pest they attack. When these three steps have 
been accomplished we begin to have real benefit from their 
work; but all this takes time and the proverb that “a stern 
chase is a long one” applies to insects as well as it does to 
other things. 

While this increase of beneficial forms is taking place the 
pest is also increasing and damage is resulting from its work so 
that it becomes necessary for man to adopt some means of 
fighting it until such time as the parasites increase sufficiently 
to do this fighting for him. 

Certain injurious forms may be controlled by one enemy but 
many require a number for this work, all working together and 
each doing its share, and it is to this latter class that the gypsy 
and brown-tail moths belong. It is, therefore, evident that we 
shall only get control of these pests when we have the various 
enemies responsible for this control in their native homes well 
established in this country over the entire area occupied by 
them. 

The United States Bureau of Entomology has been devoting 
a large amount of effort, during the last few years, to the study 
of enemies of the gypsy and brown-tail moths, A considerable 
number of these has been imported from Europe and estab- 
lished in this country. The men engaged in this work are now 
helping along the natural spread of these enemies by collecting 
them from sections where they have become abundant and lib- 
erating them in sections to which they have not had time to 
spread. Five of these enemies are at present established in 
Maine but such a short time has elapsed since their introduc- 
tion that it is somewhat early to expect any great benefit from 
their work, though, of course, every particle of work that they 
do is of considerable value. The distribution of the parasites 
over as large a territory as is occupied in Maine by the two 
pests cannot be accomplished in a short time though already 
long steps in this direction have been made. It should be 
clearly borne in mind, however, that this distribution is only 
the first part of the work. It is the only part of the work that 
man can attend to as the other steps, increase and spread, are 
taken care of by the insects themselves and there appears to be 
no way by which we may speed up the process. 


I22 AGRICULTURE OF MAINE. 


When the enemies of the gypsy and brown-tail moths were 
first introduced into New England they were subjected to care- 
ful study by the men employed for this work. The factors con- 
nected with their lives were carefully studied, including the 
distance they would spread, naturally, after becoming well 
established, and it was from the mass of information thus ac- 
quired that the present plans of putting out new colonies were 
devised. The entire area occupied by the gypsy and brown- 
tail moths was divided into squares by drawing lines on the 
map at right angles to one another, twelve and one-half miles 
apart. Colonies of parasites are planted as near the intersec- 
tions of these lines as possible. Three of the parasites are 
colonized according to this plan—Apanteles lacteicolor and Me- 
teorus versicolor colonies are planted at each intersection or 
twelve and one-half miles apart, while Compsilura concinnata 
colonies are planted at every second intersection or twenty-five 
miles apart. Anastatus bifasciatus, the egg-parasite, is colo- 
nized according to the plan given below under that insect, while 
Calosoma sycophanta colonies are planted wherever the gypsy 
moth is abundant enough to warrant such planting, provided 
these colonies are at least two miles apart. These plans of lib- 
erating the parasites have been carefully followed as they are 
believed to be the ones most calculated to give the best results. 
Letters are often received requesting the liberation of parasites 
on the property of the writer and when such liberation does 
not seriously interfere with the above mentioned plans an en- 
deavor is made to accede to the request, but it is very easily 
seen that it would be entirely impossible to grant all such re- 
quests without interfering with our plans and, besides, the 
amount of material at our command is entirely inadequate for 
such extensive work. 

A brief history of the parasites thus far introduced into 
Maine follows: 


ANASTATUS BIFASCIATUS. 


This insect is one of the two parasites attacking the eggs of 
the gypsy moth which have been successfully introduced into 
the United States. Its eggs are deposited inside the gypsy eggs 
and the maggots which hatch from these devour the entire con- 
tents of the gypsy eggs. They pass the winter in the empty 


Effect of work of Gypsy Moths on young apple trees, near the Trull 
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shells and emerge as very small black fly-like insects just be- 
fore the new lot of gypsy eggs are laid in late summer. This 
parasite is a very satisfactory enemy after it becomes well es- 
tablished. It will destroy from one-fifth to one-third of the 
gypsy eggs but it is so small that the spread is very slow and 
for this reason we are compelled to put out new colonies quite 
near together to make any impression on the gypsy infesta- 
tions. One thousand gypsy eggs containing parasites are used 
for each colony; these are placed in a small tin can with holes 
in the side through which the insects can escape and the can 
is nailed to the side of a tree. These colonies are placed on 
both sides of roads at quarter mile intervals wherever there 
are a sufficient number of gypsy moth egg-clusters present to 
warrant such planting. 

Last spring was the first season that colonies of this parasite 
were put out in Maine. Following the plan just outlined the 
towns of Kittery, Eliot, York, South Berwick, Berwick, North 
Berwick, Wells, Sanford, Kennebunk, Kennebunkport, Dayton, 
Saco and Biddeford were colonized. 


APANTELES LACTEICOLOR. 


This parasite attacks both the brown-tail and gypsy moths. 
It spends the winter as a small maggot inside of the young 
brown-tail caterpillars and as soon as these emerge from the 
webs in the spring, begins feeding on the body contents of its 
host. It becomes full grown and emerges to spin a small white 
cocoon about the last of May, killing the caterpillars at the 
same time. In a short while the adults, which are small black 
fly-like insects, emerge from these cocoons and attack the 
young gypsy caterpillars, killing them in the same way. Shortly 
after the young brown-tail caterpillars hatch from the eggs in 
late summer they are attacked by the adults of this parasite; 
eggs are deposited in them and these hatch to produce the smail 
maggots mentioned above as passing the winter. 

This parasite was first recovered in Maine from the town 
of York in the spring of 1912, probably having spread there 
from some one of the towns in New Hampshire. By 1913 it 
had spread as far north as Waterboro and Saco. That 
year the first attempt was made by the authorities of Maine to 
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ootain a large number of them for liberation. From brown- 
tail webs supplied by the United States Gypsy Moth Laboratory 
at Melrose Highlands, Mass., a sufficient number of the para- 
sites were bred to plant colonies of 1,000 each in the towns of 
Buxton, Gorham, Portland, New Gloucester, Lisbon, Yar- 
mouth, Gardiner, Wiscasset, Newcastle, Readfield, Pittsfield, 
Dexter, Winterport and Old Town. The following year a con- 
tinuance of this work gave a sufficient number of parasites to 
plant colonies in Brunswick, Norway, Paris, Turner, Monmouth, 
Warren, Camden, Knox, Belfast, Ellsworth, Bar Harbor, Sulli- 
van, Cherryfield, and on Peaks Island. This spring additional 
work with this parasite was done and colonies were planted 
in the towns of Gilead, Bethel, Mexico, Jay, Strong, Solon, 
Lincoln, Medford, Mattawamkeag, Danforth, Foxcroft, Colum- 
bia Falls, Machias, Dennysville, Calais and Carmel. 

From year to year, collections of brown-tail webs from towns 
where the colonies were planted have given some of the para- 
sites, which show that the species has become established and 
in a few years will be doing its part toward controlling the 
two pests. By natural spread and the planting of colonies this 
parasite has been distributed over the entire area occupied by 
the gypsy and brown-tail moths, but any sudden decrease of the 
pests from the work of this parasite cannot be looked for, as 
under the best conditions it is only capable of doing its allotted 
part. 


METEORUS VERSICOLOR. 


This parasite is very similar in its life history and work to 
the Apanteles. Its cocoon, usually found hanging from the 
trees by a fine thread, is torpedo shaped and light brown in 
color. These cocoons make their appearance somewhat later 
than the cocoons of Apanteles. It is about as valuable a para- 
site as the latter and the information given under Apanteles in 
regard to spread and colonization applies to Meteorus as the 
two are handled together. 


COMPSILURA CONCINNATA. 


This parasite, the adult of which is a small gray fly about 
the same size as the common house fly, attacks both the brown- 
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tail and gypsy moths. It deposits maggots inside the caterpil- 
lars of the two pests and these feed there until they become 
full grown, when they come out and form smali, oval, dark 
brown objects called puparia. These are the resting stage be- 
tween the maggot and the fly. During the summer a number 
of broods of this parasite develop and in addition to attacking 
the two pests mentioned a number of injurious native insects 
are attacked so that the species is beneficial in a number of 
different ways. 

This parasite was first recovered in Maine from a number of 
towns in the extreme southern part during the summer of 1913 
where it had spread from New Hampshire. That same sum- 
mer a sufficient number of these parasites were obtained by 
the force connected with the Maine Parasite Laboratory to 
plant colonies of five hundred each in the towns of Oxford, 
Baldwin, Yarmouth, Georgetown, Gardiner, Waldoboro and 
Portland. 3 

The practice followed in obtaining this parasite for coloniza- 
tion is to collect gypsy moth caterpillars from towns where the 
parasite is abundant, feed these in specially constructed trays 
until the parasites emerge and then divide these into lots of 
five hundred for colonization. Until this year this work was 
done in Massachusetts as the parasite has been in Maine for 
such a short time that it had not increased enough to make 
attempts to get it there, profitable. This year, however, this 
work was all done in Maine and while fewer parasites than 
were hoped for were obtained, enough were recovered to 
plant colonies in the towns of Jayy Oakland and Knox. 

Indications point to the fact that where this parasite has 
been liberated it has become established and is doing good 
work, but it will be a few years before it becomes abundant 
enough to do its best. More work will have to be done with 
it as there is a considerable amount of territory occupied by 
the gypsy and brown-tail moths where it has not been liberated. 


CALOSOMA SYCOPHANTA. 


This insect is not, properly speaking, a parasite, belonging 
to a class of insects known as predaceous or preying insects. 
Both the young and the adults attack the various stages of the 
gypsy moth and to a lesser extent the browntail. Where abun- 
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dant they destroy large numbers of both of these pests. In 
fact, this insect is one of the best enemies we have of the two 
pests. 

This species was first recovered from Maine in the summer 
of 1913 when a survey of the southern part of the state showed 
that it had spread as far north as the northern boundaries of 
Eliot and York. A survey of additional territory the following 
summer showed that it had spread to a line formed by the 
northern boundaries of Lebanon, Lyman and Saco. The same 
summer adults were collected in Massachusetts and colonized 
at the rate of one hundred to a colony in Waterboro, Bald- 
win, Gorham, Portland, Cumberland, Brunswick and Bowdoin- 
ham. This year enough adults were collected to colonize New- 
field, Parsonsfield, Limerick, Limington, Cornish, Standish, 
Sebago, Yarmouth, North Yarmouth, Bath, Woolwich and New 
Gloucester. 

The adults, which are large metallic green beetles of about 
an inch in length, are collected from sections where they are 
abundant and colonized in new territory at the rate of fifty 
males and fifty females to each colony. If a town is sufficiently 
infested with the gypsy moth several colonies may be planted 
there, provided that these are at least two miles apart. 


MONODONTOMERUS AERUS. 


This insect is not included in the five parasites, 

In the preliminary notes on the enemies of the brown-tail 
and gypsy moths given above it was mentioned that five of 
these are at present established in Maine. Monodontomerus 
has not been included in the five for the reason that the amount 
of good it does is somewhat questionable. It appears to be the 
most widely known of any of the enemies of the two pests for 
it is present in the brown-tail webs in considerable numbers 
during the winter and will come forth at once if these webs 
are taken into a warm room. It has spread over the entire 
area inhabited by the brown-tail but has accomplished very 
little as a parasite of this species. In connection with this in- 
sect there has sprung up a very dangerous practice in this state, 
viz., placing brown-tail webs which may be cut from the trees, 
in barrels which have been banded with tanglefoot around the 
top to prevent the escape of the caterpillars. This scheme was 
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adopted under the impression that Monodontomerus was a 
very beneficial insect which ought to be saved. This insect is 
not effective enough to warrant this procedure and the danger 
connected with the practice lies in the fact that such recepta- 
cles are very often neglected until they became warped by the 
weather sufficiently to allow the caterpillars to escape. The 
webs should not be handled in this way. They should always 
be cut from the trees and burned at once. The only way that 
beneficial parasites can be obtained from them is to place them 
in specially constructed trays or bins and feed the brown-tail 
caterpillars which emerge with leaves until the Apanteles para- 
sites come out. This involves considerable labor and cannot be 
Cone satisfactorily by a person unfamiliar with the work. 

The brief notes given above on the various parasites of the 
gypsy and brown-tail moths thus far liberated in Maine sum 
up the situation as it is at present. It is very necessary that 
the people of Maine get a clear idea of the parasite situation as 
soon as possible. Neglect of property with the hope that the 
parasites will do the work which ought to be done by the 
owners is inexcusable and if damage results from such neglect 
the person suffering from it can command very little sympathy. 
In time the parasites will give good accounts of themselves 
but this will only come about after they are well established 
and, until this happy day arrives, a policy of marking time will 
not suffice. The owners of property should cooperate with 
the town and state authorities in the use of various means of 
killing the two pests. Property owners will be able to help very 
greatly and relieve themselves of a great amount of discomfort 
with a small expenditure of time and money if they will only 
take pains to cut all of the brown-tail webs from their shade 
and orchard trees and burn them at once. They should en- 
deavor to keep in touch with the situation through the Maine 
Department of Agriculture and adopt such means of control as 
may be recommended and finally they should not expect too 
much of the parasites. 


JOHN N. SUMMERS, 
Scientific Assistant, U. S. Bureau of Entomology. 


128 AGRICULTURE OF MAINE. 


REPORT OF DEPUTY STATE SEALER OF WEIGHTS 
AND MEASURES. 


To the Hon, William T. Guptill, Commissioner of Agriculture: 


I beg to submit to you my annual report of the Bureau 
of Weights and Measures. 

In assuming the office of Deputy State Sealer of Weights 
and Measures, April 5, 1915, I found that a very vigorous 
campaign had been made throughout the state with a view to 
establishing standards in compliance with Section 2 of Chapter 
44 of the Revised Statutes, and nearly every town of the 
state, either by itself or by combining with other towns, is 
supplied with a set of standards of the most approved type. 


AIM AND CONDUCT OF WORK. 


We have endeavored in our work to get in touch with the 
purchaser and seller, to inquire into the irregularities under the 
law governing this bureau, and have endeavored to protect the 
consumer and business interests by giving to all a square deal. 
It has been our aim to explain the work and answer questions 
relating to weights and measures. We have endeavored to 
follow up complaints and have invited the public to call on the 
department for such investigation. 

Realizing the importance of the work in our state, we have 
endeavored to be conscientious and have given our protection 
to the honest dealer and the purchasing public. The reports 
of the local sealers show that they have met some dealers who 
have opposed any inspection of their scales and measuring de- 
vices, and particularly an investigation of their methods of 
using the same. The reasons have been found to be very plain. 

The law of weights and measures has been on our Statutes 
as long as the territory has been a state, but, like many other 
laws, has been allowed to pass along without any attempt at 
enforcement. Our people had forgotten that there was such a 
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law in existence, and from the records found in this office, I 
am satisfied that it was only by the most persistent and strenu- 
ous work by those formerly holding this position that the work 
of establishing standards in our several towns was accom- 
plished. 

Many complaints have come to this office of short weights 
in produce, all of which have been adjusted in a manner satis- 
factory to all interested 

Some town officials, as well as some of our merchants, claim, 
that the law is unnecessary. When such a condition exists the 
work of the local sealer is anything but pleasant. Many com- 
plaints of that condition have come to this bureau and we have 
been obliged to make personal inspection in those cases. Many 
of the appointing powers fail to realize the importance of this 
work, and appoint men who are totally unfit for the position 
and in those cases the work has been very unsatisfactory. In 
other instances where competent men are appointed the pay 
received by them for the services rendered is fixed at such a 
basis that the sealer soon realizes that he cannot do the wory 
for the amount received and do it as it should be done, and 
only works at it as a side line, 

Under the present fee system, one of the most difficult prob-. 
lems is to get competent men to act as sealers. One of the best 
reasons why the fee system should be abandoned and the work 
by the local sealers done on a salary basis is that the many 
forms of trickery and fraud practiced today renders it neces- 
sary that the sealer of weights and measures should be on guard 
at all times to detect the latest schemes. One doing the work 
of the local sealer should also be an inspector, which work can- 
not be done under the fee system. He should make at least 
One visit through his territory as an inspector during the year 
after his regular trip of testing and sealing. 

In the month of April a convention of local sealers was held 
at the State House at which there were present fifty local 
sealers, coming from different towns in the state. This meeting 
had been called by my predecessor and I was not informed of 
the meeting until a few days before it was to convene. I found 
that the speakers connected with the Bureau of Standards at 
Washington, New York and Massachusetts, who had been 
invited to attend and had expressed their willingness to attend, 
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had been notified that the meeting had been called off and I 
found myself at that time up against a most perplexing propo- 
sition of the year, however, through the courtesy of J. C. 
Connors of the W. & 1, E. Gurley’ Co. ef ‘Troy, N) ¥.DeG 
Palmer of Detroit, Mich., H. S. Dame and A. E. Scown, both 
of Boston, we were enabled to explain to the local sealers as- 
sembled with us the proper use of scales, the faults, the adjust- 
ment, and many other points which were of much interest and 
benefit to the local sealers. At that convention the State Seal- 
ers Association, which was organized in 1914, was given new 
life by the election of new officers and the following resolutions 
were adopted: 

Resolved, That this association endorse the bill presented in 
Congress empowering the National Bureau of Standards to 
regulate the type of weighing and measuring instruments, and 
be it also 

Resolved, That the tolerance and specifications as adopted by 
the National Conference on Weights and Measures be recom- 
mended for adoption in the State of Maine, and 

Resolved, That this association record itself as being in favor 
of the sealers being put under Civil Service. 

Committee on Resolutions, 


JOHN W. GILMORE. 
CHARLES A. WEBSTER. 
ALGAAS AWA RON: 

H. J. HOVEY. 

J. H. MURRAY. 


In the month of June, the Agricultural Department was in- 
vited to make an exhibit at the Exposition held in Portland, at 
which time the bureau of weights and measures was repre- 
sented and, with such devices as it could command, endeavored 
to show the purchasing public the many ways that the weighing 
and measuring devices had been made to defraud. For the 
work done there we have received letters from many, offering 
their hearty support in behalf of weight and measure inspection. 
In this report will be found a photograph of the exhibit shown 
at the Exposition in Portland from June 7 to June 109. 

Until the past season it has been possible to sell produce in 
most any sized box, and the consumer never knew whether he 
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These scales were in actual use in the season of 1915 and taken by 
the Bureau of Weights and Measures. 
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was getting full measure or less. Quite early in the season we 
received complaints that the produce bought in boxes in certain 
instances did not hold the number of pounds for which they 
paid. This question was taken up with the produce dealers 
with a view of correcting the error which had been in exist- 
ence for some time in our state. The campaign against short 
boxes is sure to be quite trying and to eliminate entirely from 
our state would require much labor and expense. 

An investigation of that condition shows that produce would 
be shipped from other states in short boxes and dealers here 
would sell it as they bought it. As far as our means would 
allow, the bureau of weights and measures has done what it 
could to protect the public and to see that the people receive 
what they pay for. 

Many dealers in this state have notified foreign shippers 
that produce shipped to them in boxes must comply with our 
law and that no short boxes would be received. I feel safe in 
saying that the use of short boxes has been greatly reduced 
by the refusal of our wholesale dealers to receive them. 

Owing to the fact that no appropriation has been available 
to carry on the work of this bureau, I have been obliged to 
neglect a large part of the work which should have been done. 
Complaints came to us in early fall by producers of corn for 
canning purposes that the weighing devices used in these can- 
ning industries in very many cases had not been inspected and 
sealed. There are one hundred and fifteen of these shops and 
we were able to visit but twelve of them. The appearance of 
a state sealer or inspector of weights and measures was to 
them a great surprise. Of the twelve shops visited, five of 
them had taken the precaution to have their scales tested. 
Many of the large platform scales at those shops were set in 
such a manner that even a mild gust of wind would effect the 
sensibility of the scale. A little suggestion on behalf of your 
deputy that they be protected will, I think, bring good results 
along that line. The work of inspecting the corn canning 
shops should be carried on another season. 

In the past season I visited two hundred and twenty-seven 
towns and cities for the purpose of inspection. A large number 
of these visits have been made at the request of merchants. I 
have visited the following state institutions for the purpose of 
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inspecting weighing and measuring devices. The conditions 
found in some of them may explain the high cost of mainte- 
nance. 

The State Hospital at Bangor. 

The University of Maine at Orono, 

The State Prison at Thomaston. 

Central Maine Sanatorium at Fairfield. 

State School for Girls at Hallowell. 

Western State Sanatorium at Hebron. 

Maine School for the Deaf at Portland. 

State School for Boys at South Portland. 

Maine School for Feeble Minded at Pownal. 

Military & Naval Orphan Asylum at Bath. 

The State Hospital at Augusta. 

The State Hospital at Bangor has four sets of scales, run- 
ning from a small counter scale to the outdoor or platform 
scale. One set of scales, owing to careless handling by one of 
the patients at the institution, was temporarily put out of com- 
mission. An expert scale man was called in and the defect cor- 
rected, so that the scales in that institution were all tested and 
sealed. They use the system of checking all produce and coal 
furnished the institution and used by them. 

At the University of Maine we found seven sets of scales. 
Four of these were at the Experiment Station and were tested 
and found correct. The scales used in the dairy department 
were found considerably out of balance and I was unable to 
get from the man in attendance that any considerable attention 
was given to the scales and so long as they showed approxi- 
mately the amount of milk and other products of the dairy they 
were accepted as satisfactory by them. In the barn the scales 
which I assume were used to weigh the feed for the cattle I 
found balanced up with chips of wood. I also found that in 
the dairy department they were using as a measure for their 
milk an unsealed fibre container. I was informed by the party 
in charge that the milk sold to their customers was measured 
in that container. 

At the State Prison, in Thomaston, I found four sets of 
scales and, notwithstanding that I expected to find a deplorable 
condition existing in their weighing devices, I am frank to say 
that the four sets were found to be in excellent condition and 
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received as much care and attention by those in charge as any 
furniture in the institution. All goods received and all goods 
consumed are checked over these scales, 

At the Central Maine Sanatorium, in Fairfield, I found but 
two sets of scales, one being a set of Jones scales used for 
hospital purposes and a small set of family scales used in the 
store to check up goods used in the kitchen. The type of scales 
used there is of the same type that is generally condemned. I 
find no system of checking goods received at that institution. 

At the State School for Girls, in Hallowell, I found four 
sets of scales which, had they been used in any store in Maine, 
unless by accident they had escaped sight of the local sealer, 
would have been condemned. The platform scales passed in- 
spection as did the brass faced spring balances used in the barn 
for the purpose of weighing the milk, and one small scoop 
scale. They have no facilities whatever for weighing or check- 
ing up their coal. 

At the Western Maine Sanatorium, in Hebron, I found the 
scales used in weighing drugs to be absolutely useless so far 
as weighing drugs is concerned and not in any way satisfactory 
to the parties obliged to use them. Another set of equal arm 
scoop scales used for checking up small goods as was the set of 
spring scales in the barn, worthless. A test which was given the 
heavy hay scales over which they were checking coal at my 
visit, were found to be all right, as were the platform scales 
used in reweighing and checking their groceries. 

The Maine School for the Deaf, in Portland, had one set 
of family scales of the capacity of twenty pounds, condition 
fair, but unfit for the purpose of checking up goods bought for 
use in the institution, 

The Maine School for Feeble Minded, in Pownal, had four 
sets of scales: A small set of counter scales found to be all 
right and a set of platform scales used in the grain-room were 
all right; a set of scales used in the store were old and much 
corroded, much out of balance and worthless. An effort is 
being made by this institution to keep close tabs on everything 
purchased for the institution, which they are unable to do 
with any degree of accuracy with the weighing devices they 
now have. 
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The Military & Naval Orphan Asylum, in Bath, has no 
means of weighing or checking up goods bought, excepting a 
small brass face spring balance, capacity ten pounds. No 
checking system is used. 

A visit to the State School for Boys, in South Portland, dis- 
closed a set of platform scales used in the store for checking 
up goods received, were balanced with the knives taken from a 
meat cutter, and with nails fastened with a string to the bal- 
ance ball and hung down the post leading from the platform to 
the beam. The value of that manner of balancing scales is 
somewhat fictitious. An experiment of those conditions has 
resulted in the conclusion that scales balanced with articles 
hung on the balance ball back of the ball has a tendency to in- 
increase the weight of the article on the platform after it has 
reached a certain number of pounds. A small set of scoop 
scales also used in the store were found to be considerably out 
of balance, but might possibly be made to do service for some 
time after being overhauled by an expert scale man. The plat- 
form scales in the engineer’s room were found to be in prime 
condition. Excellent care is taken of them and if injured at 
all for some years to come will be caused by the desire of those 
in attendance to keep them clean by constant rubbing of the 
beam. 

At the Augusta State Hospital a large set of platform scales 
was found to be, on a draft of five hundred pounds, out four 
pounds. The track scales used for checking their coal 
in the boiler room were found in a worse condition than 
the scales used in buying produce for the kitchen supply. 
A car of coal was run upon the track and, after taking the 
weight of the coal, two heavy men were put on the car with the 
coal and the scales balanced the same, thus showing that the 
scales would balance at any point you cared to make them. 
The meat scales were found to be all right. Two sets of 
counter scoop and platform scales and one set of small plat- 
form scales were found to be correct. 

We have been called upon to make inspections and tests on 
outdoor platform scales in several places throughout the state. 
The testing of these large scales involves the carrying of at 
least five hundred pounds of standard weight. To take those 
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weights from this office would necessarily require much time 
and expense, consequently we have not been able to comply 
with those requests, excepting in towns where those heavy test 
weights could be obtained from the local sealer, 

The results and importance of the enforcement of the weights 
and measures law can be easily shown by taking these figures 
into consideration: 

A manufacturer of butter sells the same at thirty-five cents 
per pound and on the average of 5.10 per cent short weight on 
the sale of one ton per month makes $17.85 illegal profit; if 
his output is the same each month of the year his annual ille- 
gal profit is $428.40. If, out of the fifty-five creameries in the 
state of Maine, fifteen per cent of them sell cream by weight 
at the average price of $1.28 per gallon at a shortage of weight 
equivalent to two cents per gallon, the daily output amounting 
to one hundred gallons would show an illegal profit of $576 
to one plant alone. 

The butcher, including as meat sold at the extremely low 
price of twenty cents per pound, on the average of one ounce 
of paper and string per pound, on sales of 250 pounds per day, 
gets an illegal profit per year of over $1,100. Many other 
examples could be given, showing a similar situation in almost 
all lines of trade. 


MANUFACTURERS OF MILK BOTTLES AND MILK CONTAINERS WHO 
HAVE FILED BONDS. 


The following manufacturers of milk bottles and milk con- 
tainers have filed bonds with the State Treasurer in compliance 
with Section 1 of Chapter 81 of the Public Laws of 1913, 
relating to the sealing of milk bottles and jars, as amended by 
Chapter 44 of the Public Laws of 1915, and the following 
designating numbers assigned: 


The Thatcher Manufacturing Co., Elmira, N. Y. 
Maine Seal No. 1. 


Poughkeepsie Glass Works, Poughkeepsie, N. Y. 
Maine Seal P-3. 
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Travis Glass Co., Clarksburg, W. Va. 
Maine Seal T-10. 


Essex Glass Co., Mt. Vernon, Ohio. 
Maine Seal E-4. 


Fidelity Glass ‘Co., Tarentum. Pa. 
Maine Seal F-2. 


Weis Manufacturing Co., Monroe, Mich. 
Maine Seal E-s. 


Wisconsin Fibre Bottle Co., Milwaukee, Wis. 
Maine Seal W. F. B. Co.-W .org. 


The newspapers of the state have contributed materially to 
whatever we have achieved and I feel indebted to them for 
their valuable space. To them can be traced the enlightened 
attitude of the public today. 

The work of this bureau intimately concerns the public in 
many ways and the newspapers have been quick to grasp this 
fact. The past courtesies are appreciated and the wish is here 
expressed that they will deal generously with us in the future. 

I wish to express my thanks to the sealers throughout the 
state for their courteous treatment accorded me throughout the 
year and for their efficient effort to perform their duties as 
the law directs. 

In closing, permit me to record my deep appreciation of the 
consideration shown me by yourself and to express the hope 
that my duties have been performed in a manner to merit the 
confidence imposed in me, 

Respectfully submitted, 
EDGAR A. RUSS, 


Deputy State Sealer of Weights and Measures. 
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REPORT OF THE CHIEF OF THE BUREAU OF IN- 
SPECTION ON THE ENFORCEMENT OF THE PURE 
FOOD LAW. 


To the Hon. William T. Guptill, Commissioner of Agriculture: 


I respectfully submit to you my report of the work covered 
by the Bureau of Inspection for the year 1915. 

In general, my duties have been to enforce the statute regu- 
lating the sale of agricultural seeds, commercial feeding stuffs, 
commercial fertilizers, fungicides, insecticides, drugs and foods. 
The statute requiring that the quantity of the contents be 
marked on the outside of the package—im the case of food in 
package form if sold at a greater price than five cents—com- 
monly known as the net weight law, having been added to 
chapter 119 (the pure food law), its enforcement has become a 
function of the Bureau. 

The above mentioned chapter of P. L., 1911, that is, chapter 
119, makes an annual registration necessary for each brand 
of commercial feeding stuffs, commercial fertilizers, fungicides 
and insecticides offered for sale in Maine; the conditions of 
such registrations are: First, the filing of a manufacturer’s 
certificate for each and every one of the commodities mentioned 
bearing a distinguishing name or trademark, said certificate to 
contain a guaranteed chemical analysis; second, the payment of 
a proper registration fee. 

The issuing of registration certificates, the book keeping and 
the large amount of correspondence that must necessarily at- 
tend the adjustment of the annual registration, are all features 
of the work of this branch of the department. 

Several changes have been made during the year in the 
methods of inspection, but all samples collected by the inspec- 
tors have been promptly forwarded to the Agricultural Experi- 
ment Station, Orono, inasmuch as the statute provides that all 
analytical work authorized by the department shall be per- 
formed there. In the case of samples of fertilizers and of 
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seeds, however, contrary to the custom of former years, they 
have been sent to the Station without description other than an 
index number ; the complete information and history not being 
communicated until after a report of analysis has been received 
at this office. 

Marked attention has been given to fertilizer inspection and 
more correspondents have taken advantage of the provisions of 
chapter 130, P. L., 1911, wherein the method of procedure for 
obtaining free analysis of fertilizer samples is outlined, than 
in previous years. 

Two hundred and fifty towns and cities of Maine have been 
visited at least once, and many several times, by the inspectors, 
and an attempt has been made to maintain as complete an 
inspection as possible at all times in Portland, Bangor and Lew- 
iston where, owing to the large population and varied industries 
all branches of inspection work have seemed to be necessary. 

As the consumption of feeding stuffs is greater in winter 
than during the other seasons of the year, the inspection of this 
commodity was vigilantly maintained throughout the winter 
months, suspended during the summer and resumed in the fall; 
fertilizer inspection began in the early spring and the bulk of 
the samples was taken by July first, although scattering sam- 
ples were collected as late as October. The inspection of seeds 
was confined to the spring months and two inspectors were 
employed for the work, an attempt being made to visit towns 
previously unvisited. During the summer months the inspec- 
tion of fungicides and insecticides was attended to and, al- 
though not a great number of samples was obtained, the visits 
of the inspector resulted in numerous registrations or the re- 
turn by dealers to the manufacturers or jobbers of contra- 
band goods; as for the inspection of foods and drugs, greater 
activity has been possible in this particular line of work and 
more samples have been collected than last year. As stated 
above, all samples have been forwarded to the Experiment 
Station for analysis and, as the results of these analyses have 
been published with detailed tabulations in the form of Official 
Inspections, it seems unnecessary for me to do more than to 
refer to the number of the Official Inspections or other publi- 
cations where such detailed information relative to the com- 
modities analyzed has been given. 
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I wish to emphasize the fact that much attention has been 
given to certain lines of factory inspection, care having been 
taken to investigate the places where different products desig- 
nated for intrastate and interstate trade are manufactured, 
particularly the sardine factories; this subject will be treated in 
detail under a separate heading in this report. 

The year has been marked by the encouraging reports of 
the inspectors as to the readiness of the dealers to comply with 
the requirements of the net weight law and the very general 
acceptance of the statute providing for the marking of the 
quantity of the contents in the case of package goods, particu- 
larly the marking of butter. 


Towns INSPECTED. 


From the following tables it will be noted that, during the 
year 1915, two hundred and fifty towns, with a total popula- 
tion of 605,383, have been visited, many of them more than 
once, and in the three largest cities—Portland, Bangor and 
Lewiston—a continuous inspection has been maintained; it 
should be borne in mind that through a complete inspection in 
the centres of trade, not only the population of these places 
but of the surrounding country as well have been protected. 

These tables and figures are shown with the idea of commu- 
nicating to the public the number of people and amount of 
territory under inspection: 
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Garclinerer sinner ria anit Kennebets anche cen. 9 5,311 
Garlands. sce cto eno gle cues Sees IPenobscotep ernie noo: 1 817 
COTATI Patan eas las nee taasice arene cceievnes Cumberlandgss95).000¢ 5 2 ,822 
CouldsborOre nso. hse tae eios Hancock sateen a aione 1 1 3849 

MIRE N7os yg OEE SPOR CRO Lene ce Cae AE @umberlandi ieee. foe 5 1,270 
CIE ae ee Oe CRE ier Ot eRe om eee Androscoggin.......... Z Ws 
Cnceinill eae d Sache demeecssor Piscataquis eee eri sce. 2 1 ,474 
Gilford secs coe csc me See ne Riscataqduisimenneiacdco. 2 1 ,680 
10) Manna lveta eecta tole arene cic uci Kennebeee sp v.niacceae.. 5 2 ,864 
Le kevaaiyoye lester ceil ore eed oa onto IPENObSCObE sa eles Sele eae 4 2 ,380 
LSID TCO iO cms CCT RIE EO CELE OE Hancock* «te aaceeiecne 2 843 
Lal Te ea (oh Ohi Aza chee aaa Cee een none cree Somersetitacuriseetoee a: 6 2 730 
le Ennis tayey (olla ga eheecue Geaacierteae ttcoicad Washingtonse ese ee 3 1 ,020 
EA EYISOM So syces cosine ates eek eece Cumberland........... 4 967 
EAT EEOUG epee oy fe veloc cyetsronevstatiemershers Oxfords herr tao 2 592 
LS Uri) yas Nearer tee Beery ectnee Somersetatendtaecns bee 2 Lelie 
LE DLO Dares ls iis).c-Se, fuchauene Pennclans Oxfords. ate eens 2 603 
LB IGiied Ox T19, 5 dl GNC RER REL ORO Ree iPenobscotma seme eee P. 1,210 
PBliivegrnabesncccudiete neato cudiooe ts, avecenseol shoes Oxfovdiemeseniee on. 4 945 
VG erie screens Sar ro eor ae Péenoibscoturieeeeeet ou: 2 609 
VG Wis OMe vere ents Moen setae coe Rion ke: scicancayerte eater. 3 1 ,284 
La Vorrih ioLel ge hoee cee Re EEE toes ‘Aroostooks cutee de biee 5 5 ,845 
ELON eccr ooe ce cwatseus elevate ecehsh IPenobscotsatreeee eae 2 494 
HAAS OWE c1s crakeie coven aycecalercusxs seers Pengbscoteeacattecee ss. 1 403 
LIF C6 EFS] res opines Peace eRe Bramiklinieyestepensietec: 3 465 
Nelanadw Halls wt irc coe sl cena IAT OOStOO Ks cio ciosicicls Glae'- 3 1 ,686 
BLES OFOM sitters eee cee tae Gi (Wield ovnieireyieciieiis sunt 1 877 
ET AY PR Pion s) aoa n Be acsenee as nse are lovey old bhaty SS othe ks ede 2, 2 ,987 
EHELAO Merete ct ace aoe cian bincoln ce ecrtra sono 1 1 ,039 
TOUESDOEOR toysytic tin chin ete cee teva IWiashington-meenmoeunce. 1 519 
PFONESDOLG ein tr ee ee es Washing tonseeeeeee en. 3 2,074 
Wendtekeag:. Oss stun oe eee Reno bscotmeceeete ieee 2 481 
Kennebunk? ar aiacent cue ace NAO d perorem cent Ort rie ea 4 3,099 
Kennebunkports.. sted on etic MiOTa ya tustees eee ec 3 2,130 
earrg eld aes gaiicrace ence cicmroratonrarins Mrantcline nase oe 1 927 
JEGTAY RITE 1014 Cy OP aS OS iam ene Ereitne etree PEnobscotasccsete one 2 741 
STGRERV Mea teks fia mite ees Ory oe Sr Siete tne: sae i 3,033 
MISSING IG op tesahs Sous otieee a veers Hancock... =.wirisvusen ts 2 482 
Me DAMOW Akai toe estes whalers he coenes orks sateen veteran i 1,516 
NTC EC Sere che syeles oeere aretaneie aerate, aes Androscoggin.......... 1 990 
Mesyspnite yor ctor she si spakeve tee erento Penobscotiasseanrsness ne 1 707 
MEWS UOT Sekt eerste thos isUnesiors Androscoggin.......... 18 26 ,247 
HAD Sr LY ore he ely aeons Waldo eine ase pec sc 2 650 
americk. «eh su Die OEE eo eaters Wore eisny Soyo che Cee 1 965 
MNES POMe ache aiarctes nection re: IAT OOStOOK cael eee 3 1 ,293 
HPTIGIITIS COM hvatayeiataven cae, cys e; bier slows Works. Ste ks oe: 2, 980 
ATIC OLN el eso one che eae PenopscOtreseeties sicat-.. 4 1,988 
IDLE) oyosai: Ae eens Hholoe wen OrkeneNte ben arte Androscoggin.......... 7 4,116 
Bivermoreballsiy.. . vaccseieneane Androscoggin.......... 5 1,100 
LLG S aYcid are Maen ee ce ees A A ae 3 Washmetoneeee a een. 3 3 ,363 


154 


AGRICULTURE OF MAINE. 


CITIES AND TOWNS VISITED, AND INSPECTED, 1915. 


Number 
City or Town. County. Times Population. 
Inspected. 

PTO Weaeeysie isis chek eens eae raIe ‘Aroostook ee 1 412 
Win cbingiet\s chic cue acon citing Washington. ......-... 4 2 ,089 
IWMaehissportinn.: -ckectins oleede Washington. +t. 2 she 2 1,318 
Wied arvastslc ay aync. oratennia teeeamie sna Aroostoolks stars «ti 4: 2 1,831 
IVER ISON eho aie teretegs = clos cl etey sts DOMerseta se event ase 6 3,379 
Miers pedal ysis acres ee crea) stops arse ot IAT OOStOO Kenta niete ers see 3 1,511 
Mas andisil. sevice Wicseus cers onda AToOOStoO Kish tn aa cee ssi il 650 
Mattawamkesg igen e ee. wae a: PENODSCOt tenets <a: 1 517 
Mechanic ballssseiscm sein cove ele Androscogeinin os)... a. 5 1 ,678 
IMexicoce a er niece ane oie Oxfords ea 2 2 ,065 
IVETIFOnd ay eee ote aid hel boaters Penobscot sees se cs 1 967 
Mirlbridresatatnks goniok cutee: Washington... ....-...- 2 1550 
Waliitocket exccsicie is as -cn ants Renobscotwin ens ose 5 3 ,368 
VERT Ge beta reocns enero he there, sia Piscataquiseeencr ose css 5 2 556 
IU Lee 0 He at ee Cache cae eee rs Oy AnGroscOr eI ato. 6 nee 2 786 
WMronmouth |... 5 cfs citetsc.cre.nctaneuees Kennebecs:trmer so 4s 5 1 ,386 
IMIGTISOTISES coe hte aia ere ore cca one Piscataquis ene. sae 26 3 1 ,243 
Monticello: ho. ene noe IAT OOSEOO eee ae aoe 3 1 ,297 
MO UntE LD ECBELt S14 sie, chon sro Ham cocker ty oer ertier: 2 1 ,569 
ING DIES Sereno teticr tert Seay arceeheeters @umberlandetieen cee 2 736 
INewsGloucesteri. 5 sete css sone @umberland aime... oo 3 1 ,228 
IN erp otirrse eee anc caer ee cre te aee eke Penobscotmectne tt ase oe 2 694 
INewicastlen scr cron mi rintRicrenes Ib haere) bey aici Oa ee eee 2 1 ,066 
INewiport:. 2% cts 6 ses snd coe eee Penobscot ee oe 6 1,747 
INobleborough=s ee cena Tbincolns sited eso 2 778 
INGIRIGPEWOCK 2c siesta emcee Somiersetiwer theo sore coase 6 1 ,608 
NionineVarmouLhonimian entice a: i @umberland syerere ee i: 2, 686 
INORWAVit one ae ror ce etaels a) Reve aroe 1Oxford acerbic: aatseete : 4 3 ,002 
Oalcheldiice sus hccwwcn nS esi ae ATOOStOG Kia oeita acne 3 928 
Oniland sai bee iaoher eh oases Kennebechepanterrs = os.5. 5 25250 
Oldt@rchardhhe rnc. Sn ee Mor kecs Se er ee 3 961 
OlGRRown Gestion stores ces IPenobsCOtnmeernitee tee 5 6 ,317 
Onlandartes ssi lee cl sees Hancock: nmcuuieiies anes 3 1 ,224 
QOrODOP tee eee ca chanecaeiaae Renobscovemntretts crac 6 3,905 
(Ghaitorte bine Anno Goan AO ean fais Oxfords en ers se 2 22 
PS LSRMMO Men twee ce sunrete crac shoe ears Waldo 2 699 
IPA LNT aa ie. eae Si ote see ree Somerset 1 960 
PEPIN ee esi tons iano tah uene dees Oxford 4 3 436 
IParsomshel dan ceveaiectet ot mete taneoe RYOTE RAED Soon soe tes 3 1 ,057 
Passa aumkea pry neem ree Renobscot ener: 4 445 
IP aee ria a! a chaotic wrelsrevepeleicrele skcheauneus IPenobscotes.dalid cree nee 4 1 ,406 
Pen rO Kee ei checks cher: wor lanatioosiaents Washington............ 2 1,091 
Per yee Wee creer nls arate cian etet Srvenaney Washington e sei s.....- 2 1,153 
1 etch at ip. yaa eN ce Ceara clei eee Oxtordkew see dein sack. 2 746 
16 cri Th ofl ee REARS Oho, isan ore ary Bramilslinieenraet en yo) eats 2 1 ,423 
II TESH eens uatobancon st rctsisrs Rit ksn nest Somersetumiaetachaee uae 6 2 ,891 
OLR Ges cies ceed ciehore a atibneoe aie Androscoggin.......... 2 1 ,3882 
Pontlandmek tert taro eee Gumberlandtriye ae 31 58 ,571 
POM eter ok eicroteba on net aoiar Cumberland!) ie. 2 4'4.- 2 625 
PTE UeCMLSLE ct isminis soins ado eerote IAZOOSLOOIK: Ett et aree eee 4 > 179 
IPTInCELODS WeGas Seen Ae Ee Washingetonee cme a... 3 1,091 
RANG GUD eT -caes teens Miron resect: Kennebec sneeenins ce : 2 1,017 
IAT Pele is artes aecksntea cate ha wena Branilclin@ essa sarc on 2 1,154 
RAVAN OUCM hata sn abi aeetG), Serine Cumberlandesseene ce al 1 677 
FRGACHTELG.) ciate crc. eitate scx chaache bn IMennepec.ie spite aes ees 1 996 
RUCHIMOG eric Oe sbetesie cusitreer eee Savadahocwsas ete ee 5 1,858 
ROD DINStG I aales ciccschels coke ee kar Washington: or 1 691 
1nvoye) le) Ipevc Lire pi cine sts Brame er ome esi 6S iG Top mt PE er Hoosen 6 8 ,174 
ROCK DOLE seen h anata eve, so ieiaweund Kin oXKcra vento eer ee 3 2 ,022 

OIG E A vere Sic alore bch cheney eel apa egal Kennebece ances 1 584 
1elibb ea bo) {6 nee, CEM Oe Ooi one Oxfordey erence chaisaelee 6 6,777 
DACO ies erett Scobercnienre shimesa mn fg eons MOL ee reed Ravetetene ca 5 6 ,583 
SANLOLG Mac cists crore nena adonaeraehoe Won kescdgirene ap eentttnetitok 5 9 ,049 
Ban senvillen tro eo seem oo ee Piscatadwisneemae ne ee 2 1 ,319 
SCAMDOLO ne eisai hee ei Cok Caa sweats Gumberlandsss1s4-e oe 5 1,945 
DESrSMonts so. acta wee eae Waldo.s te Cer loci 2 828 
GANS DONG etecuy said. eistevenson obey saunas IWS LOnt.s lee tiatevonat 3 1,444 
BIGDAEON ie aie ar siclapevete(ereto susan Cumberland..0)....07 3 536 
henna ntsb i ciis aetan cen tacda relate IAT. GOStOO ks tier eielas chee 2 1,053 
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CITIES AND TOWNS VISITED AND INSPECTED, 1915. 
Number 
Ciry or Town. County. Times Population. 
Inspected. 
SKOWNESRRIES seca teste bayele Somersetet ese eee ne 5 5 ,3841 
(Shigaiieni esl geet ev aaa reece ioe Ree oletalo se IAT OOStOOlSeIean ee aoe ae 1 411 
Solontottanc wns cias steak tenn seeks Somersetioi as omiaccs ees 2 1 ,034 
Solbhwberwicki, amine ae sic MVPoret ao mtaneanetache eaetee Biers 2 2 ,935 
Southpeortland setae ae anes Cumberland 47.0 24a. 7 0 5401 
Southwest Hanbore.: oo ecm cence: HMancockpuetecn chuck 1 888 
Diancdishts co Ph aay re aye kee Cumberland) = eso5 ee 5 1 ,637 
Staclkholmes erm ner ochre IAT OOStOOK oan nee, 2 715 
Sullinvaniy 23 nS occk, als lem thee iBlancocheave cine nes ek 3 LS2 
DUINTIO TS ore Baek hice ee tne es Oxford ey eernwte eerie 1 762 
PEO MASTOUE by ecovsicioredene osece ee KOR Pe Peeks elec culls 5 2,205 
PR HGrNGUKE: ceertiae Cio ein ey ees Wield oven een oeeorae 1 525 
“Day asi 8Y 2) ears raion ke een once crea Ge: Sagadahocaeanesn mean 34 2 ,016 
ROT GING are: eles aierehs cee os ese terete Han cockeaweciscntrahien= 1 1,116 
PIRENTOM= seat rokets aaron ctes he cia) ave stale Iiancockinn sce tierra ce 1 354 
LOIN OTN GAAP eee ere tole eee eat he ciees KnOxe act aie 3 1 ,233 
Ian yz seeps faire at heal ected artsy ote Sata odoy whe Wisild open ae ere oe 2 899 
Wanceporowss tas. a aeno. Washington 1 623 
Van Buren. . IAT OOSTOOK mach cia: 2 3,065 
WASSaIDOROth tye penny ce ce pe panes IKiennebecn anche nio 2 2,077 
WERE S Gore Uinta aria Ge eee’ Penobscot suena 1 577 
ald oborombes, wre taerny th ieee Lincoln enone 2 2 ,656 
WWiaishbunites res een ha anters cea AT OOStOO KI arian yan ios. 2 1 ,583 
Wiatervilleve: S56. cee seen Kiennehbecsencr. eee 9 11,458 
IWS SLED ant strdo nog anne alt cdoNies (oh ane Androscogeiny «4... el- 2 1,213 
WCLISE Pramas acter stone einen IPOD Ke eds eee ee bey aS 3 1 ,908 
WWiestbrooke neni cas oa tanec ee Cumberlande ss os. 028- 6 8 ,281 
Wiest Gardiner). oc, 5c aoe I<ennebeemyamme mein 1 629 
AWihiteteldi mre ibecei at kel im 3 Wimncolnweamanicncerae: 2 1 ,056 
Wall Gomi rrote ry ctoratac ie cisco steer outs Iteehalebin. eo bs eneoime eo 3 2,143 
WisanG lnetaes Hi folere see ke eee Cumberlands) see. 2 1 ,954 
Wii bor sera, xostevarses us nt ettemne Iennebech mens ana I 706 
‘Taira es ec TS RAMA a ney gare fies Renobseothyie te seca 2 655 
AWalTislowee sy ker at nichore yon pene Kennebecw striate ae 4 2,709 
NAVI SOSA ES ee howe BRMeeOG Bere eee iWisll dobew messin unas. 2 386 
\vabelie sda) op coG Re os ee ere Kennebecwne aanise nin. s 5 2,114 
SWHISCASSE TIER ce raathis tend Talia iby eae le Jomnicolnts Maes Pa A oy ee 2 1 ,287 
Woodland) a tee ve Sen eee ele IAT OOStOOKE rs ar Ete 2 1,161 
yamimouvhitaer ce ere ooo the eet eee Cumberlandiizite 4.0.2 4 2 358 
DYSON Kern Martie) cei tie. kav aakeh oc todo oats MOTIo7 eel eid eee 2 2 ,802 


Total population of cities and towns inspected.................... 


Different cities and towns visited 


695 ,383 
250 


SEED INSPECTION. 


The seed inspection for the year 1915 was attended to by 
men employed particularly for this work, the subject of mark- 
ing and displaying seeds by the dealers being followed up thor- 
oughly. During the season the inspectors visited one hundred 
and fifty-four towns and cities in Maine, calling upon three 
hundred and eighty-three dealers; they collected three hundred 
and thirty-three samples, besides examining numerous varieties 


of seeds that apparently did not warrant sampling. 


I regret to 


report that of the three hundred and thirty-three samples col- 
lected, eighty-two cases necessitated hearings, either on the 


charge of misbranding or adulteration. 


I am very glad to 
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say, however, that I have every reason to believe that most of 
the cases were not wilful violations but the result of careless- 
ness, and some were purely technical. 

A point that seems to warrant discussion is whether or not 
seeds obtained by the cooperative plan, the system followed by 
the several Farmers Unions of the state, require—as those ob- 
tained by dealers—the percentage of purity marked on the 
packages; this subject having been considerably aired during 
the year as a result of the inspectors finding packages of seeds 
as above not marked as has been the custom of the dealers, the 
matter was presented to the Attorney General and his opinion 
asked ; in his reply he affirms that the same requirements should 
apply to seeds purchased cooperatively as to those offered for 
sale by dealers. It also appears that it was the intention of the 
statute to outline such requirements. 

The results of the analyses of seed samples, together with the 
names of the dealers from whom the samples were taken, may 
be found in Official Inspections No. 73. 


FEEDING StTuFFs INSPECTION. 


The feeding stuffs inspection for 1915 was carried on actively 
from January to June, then dropped for a time and again taken 
up the latter part of October, while of course throughout the 
whole year the inspectors who have been in the field employed 
with other duties have been instructed to be on the lookout for 
violations in the way of unregistered goods, etc. The total 
number of feeding stuffs registered for 1915 was five hundred 
and thirty-eight, or nearly one hundred more brands than for 
the previous season; these brands included a great variety of 
feeds—cottonseed meals, cottonseed feeds, gluten meals, lin- 
seed meals, dried distillers’ grains, feed flours, middlings, bran, 
mixed feed; also numerous miscellaneous compounded feeds 
and a long list of poultry feeds. 

It was the duty of the inspectors when carrying on the 
feeding stuffs inspection to call upon all the principal places in 
the state where feeding stuffs were offered for sale, look over 
the stock carefully in order to ascertain if all the brands were 
properly registered, and take samples for analysis; the samples 
were then sent direct to the Station and, when a report of 
the analysis was received at this office, the protein, fat and fibre 


es 


Glass display case for berries and confectionery affording proper protection from dust, flies, ete. 


% 


REPORT OF BUREAU OF INSPECTION. 157 


content were compared with the guarantees contained in the 
manufacturer’s certificate and the label on the package in order 
to find out whether or not the dealers or consumers were re- 
ceiving the goods as guaranteed to them; however, even with 
this thorough method of inspection, without the close coopera- 
tion of the feeding stuffs dealers we could not hope to obtain 
a satisfactory index of the goods offered for sale in the state; 
we have, therefore, invited and urged the dealers to draw 
samples of feeding stuffs—especially cottonseed meals—as 
soon as shipments were received and forward to the Station 
for analysis. The dealers have been furnished with forms for 
describing feeding stuffs samples and directions for the col- 
lection of same, and a supply of the forms may be secured at 
any time upon application to this Bureau. 

At this time I wish to state that it became quite apparent 
during the early part of the year that the offer of free analysis 
was being taken advantage of in a way to commercialize the 
laboratory, claims for settlement between dealers in the state 
and manufacturers beyond its borders being based upon the 
results of the examinations; for this reason it was decided not 
to report the numerical results when a sample was found to be 
up to or above the guaranty, but when a sample has fallen 
below the guaranty the numerical results have been reported 
and such action taken as provided by statute. This plan has 
apparently been quite strongly opposed by the feed dealers who 
have been affected, but it seemed best to adhere to the above 
method and thus, if possible, bring about the abolition by feed 
manufacturers of the sliding scale guaranty. It is understood, 
of course, that consumers are anxious to know the amount of 
protein they are getting in a feed, especially when compounding 
a ration for their dairy herds, and when samples were sub- 
mitted by such persons the numerical results were in all in- 
stances reported. 

The cooperative work with the federal department in the 
enforcement of the food law, which embraces in its scope 
products intended for food for animals as well as for human 
consumption, has under these provisions made it possible when 
a sample of feeding stuff has been found deficient for the depu- 
ty who drew the sample to secure documentary evidence prov- 
ing interstate shipment of the goods in question; the case has 
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then been reported to the federal authorities with recommenda- 
tions for prosecution. This has added greatly to the efficiency 
of the inspection work and has enabled us to place the blame 
where blame was due and not upon the innocent dealer living 
within the state. 


FERTILIZER INSPECTION. 


The work along the lines of fertilizer inspection has been 
particularly active; inspection began in the early spring months 
with the collection of samples and_ reporting unregistered 
brands. Samples were obtained from storehouses and from 
agents and, contrary to any previous plan of sampling, partic- 
ular attention was given to the weighing of unbroken packages 
and also to the taking of samples of goods in the hands of 
individuals. A new departure was also inaugurated in sending 
the samples collected to the laboratory marked only with the 
inspector’s number and not accompanied by any information 
relative to the guaranteed analysis, the name of the manufac- 
turer, or the location from which it was obtained. Another 
feature which marked the fertilizer inspection for the year 
IQI5 was an increase in the number of correspondents who 
took advantage of the provisions outlined in chapter 130, P. L., 
IQII, as amended by P. L., 1913, chapter 140, whereby a free 
analysis can be obtained for a sample of fertilizer which has 
been taken in accordance with the requirements of this depart- 
ment by a correspondent, provided it shall be found that not 
more than one sample of the same brand has been analyzed by 
the Commissioner within the year, or if the results of the 
analysis show the sample to be of public importance. Samples 
were received from six correspondents and of that number, 
either because of a deficiency in the goods or because the sam- 
ple sent was the only one of the brand to be analyzed, all but 
one received his analysis fee in return. 

The total number of samples collected as official samples 
through the year was five hundred and fourteen; of this num- 
ber fourteen brands were found to be unregistered and hear- 
ings were arranged with the dealers handling the goods. In 
one case in particular the dealer found offering the unregis- 
tered goods was fined and he readily settled for the offense; 
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registration was not effected, however, as it did not seem de- 
sirable to have this class of goods offered for sale in the state 
of Maine. In other cases, it transpired that the goods were 
shipped direct from the manufacturer to the consumer and 
thus no registration was required. 

The analyses of fertilizer samples for 1915 are contained 
in Farmers’ Bulletin on Fertilizers, issued from your office in 
December, 1915; also in Official Inspections No. 74. 

Particular attention was called to certain brands by def- 
ciencies found in samples submitted by correspondents, and 
upon following up these brands and taking official samples 
other deficiencies were noted. It seems necessary, therefore, to 
give a rather comprehensive report of the relations of this de- 
partment with the companies offering such goods for sale. 

The Armour Fertilizer Company.—February 6, 1915, a sam- 
ple of fertilizer was received at the department from Ellis 
Logan of Houlton and was forwarded to the Experiment Sta- 
tion for analysis. On March 13, Mr. Logan was informed of 
the station’s findings; in reply to this report, Mr. Logan vol- 
unteered the information that the sample in question was 
Armour’s Bone, Blood & Potash, carrying a guaranty of nitro- 
gen 4.11%, available phosphoric acid 9.00%, total phosphoric 
acid 8.00% and potash 7.00%, while the results of the exami- 
nation were: Nitrogen 3.41%, available phosphoric acid 6.57%, 
total phosphoric acid 7.77% and potash 6.09%. A comparison 
of the analyses was then made with the manufacturer’s certi- 
ficate filed at this office by the Armour Fertilizer Company. 
The deficiency found seemed sufficiently great so that the 
analysis was deemed of public importance and the fee of ten 
dollars was returned to. Mr. Logan on March 19. Having 
learned that the J. N. Adams Company was responsible for 
the sale of the deficient goods to Mr. Logan, following the 
provisions of the statute under section 15, chapter 1109, P. L., 
IQII, as amended by P. L., 1913, chapter 140, a hearing was 
arranged with this concern and an opportunity given them to 
make explanation for the alleged violation; finally, after con- 
siderable correspondence with W. T. Anderson, a local agent 
for the Armour Fertilizer Company, he appeared for the J. 
N. Adams Company, but at this time no definite settlement of 
the case was suggested and the matter was held in abeyance 
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pending further investigations. Court proceedings were not 
instituted, however, on this case as the analysis had revealed 
that the sample in question carried a high moisture content. 
When the fertilizer inspection was begun in Aroostook county, 
deputies of the department whose duties were to take fertilizer 
samples, were explicitly instructed to obtain samples of the 
Armour goods and pay particular attention to any samples 
similar or of the same brand as the one sent by Mr. Logan. 
These instructions were carried out and as a result seven 
samples of Bone, Blood & Potash Fertilizer were collected, all 
of which showed more or less deficiency. As a result of these 
findings, and also taking into consideration the earlier analysis 
of the sample received from Mr. Logan, a hearing was ar- 
ranged with W. T. Anderson, agent for the Armour Fertilizer 
Company and Tuscarora Fertilizer Company, for July 1, 1915, 
and at the time appointed Mr. Anderson and W. N. Martin of 
Baltimore, attorney for the Armour Fertilizer Company, ap- 
peared and presented testimony in behalf of the company. 
At this time no definite settlement of the case was arranged 
for. Other conferences followed under date of July 13, 
August 4 and August 9; others appearing at the later confer- 
ences were: Mr. Humphreys of the Chicago office of the Ar- 
mour Fertilizer Company, Mr. Phelps, Chemist from the 
Chrome factory, and Leonard Pierce, attorney, from Houlton. 
At the time of the conference of August 9, Mr. Humphreys 
laid considerable stress upon the high moisture content of the 
samples, advocating that considerable allowance should be 
made in the interpretation of the analyses. None of these 
conferences resulted in any definite settlement and, upon re- 
ceipt of additional reports of analyses, we seemed to be in 
possession of information which warranted some action and 
steps were taken to ask the Armour Fertilizer Company for a 
settlement before the court. It did not seem to be good policy 
to ask for prosecution in all the cases in which a deficiency 
had been shown, but one was selected which seemed sufficiently 
large to warrant proceedings; the sample selected for the case 
is described as follows: Collected under inspectors number 
L G 155, analyzed as Station No. 3310, designated under the 
trade name “Double Value,’ manufactured by the Tuscarora 
Fertilizer Company of Chrome, N. J., collected from George 
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H. Stone, Fort Fairfield, May 13, 1915. The goods from which 
this sample was taken were purchased under the following 


analysis : 


Total Avl. phosphoric Total phosphoric Water soluble 


nitrogen. acid. acid. potash. 
4.11% 8.00% 9.00% 10.00% 
The result of the analysis of the sample showed: 
3-957 7-83 76 8.3470 9-79 7o 


showing a deficiency in all the ingredients. 

The services of Bernard Archibald, County Attorney of 
Aroostook county, were enlisted and on October 20, 1915, 
criminal proceedings were instituted against the Armour Fer- 
tilizer Company before Judge Fessenden, a Trial Justice of 
Fort Fairfield, and an attempt was made to present to him 
fairly and impartially the facts of the case and the evidence at 
hand. After the evidence for the state had been presented,: 
without hearing the defense of the Fertilizer Company, Judge 
Fessenden declared a non suit and the defendants were dis- 
charged. 

The Standard Guano Company.—Another brand of fertilizer 
which attracted our attention was the product of the Standard 
Guano Company. Advices were received from Rufus P. 
Ayer of Freedom that he had recently purchased twenty tons 
of Five—Eight—Seven Fertilizer, manufactured by the Stand- 
ard Guano Company, and that—having sent samples to a 
chemist—had received an analysis showing a marked deficiency 
in potash. As a result of this report, a deputy of the depart- 
ment was sent to Freedom with instructions to take samples 
not only of the goods found at Mr. Ayer’s but also from any 
that might have goods from the same carload lot, or from any 
of the same brand that he might find in that vicinity. As a 
result of this inspection, two samples of Five—Eight—Seven, 
manufactured by the Standard Guano Company, were obtained 
from Rufus P. Ayer, and two other samples of Five—Eight— 
Seven were taken from Nicholas Walton of Thorndike, one 
sample of Four—Eight—Four from E. W. Downer, Freedom, 
and a sample of Four—Eight—Seven from each, E. W. Down- 
er of Freedom and Robert W. Betts of Thorndike; later, other 


samples of Five—Eight—Seven were obtained in other parts 
II 
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of the state. While the analysis for the official samples ob- 
tained did not show as great a deficiency as the one reported by 
Mr. Ayer, practically all of the samples examined were found 
low in nitrogen and potash. After considerable correspond- 
ence and an attempt to gain an interview with the officials of 
the Standard Guano Company, a hearing was arranged for 
Wednesday, August 4, with Robert W. Betts, Manager of 
the Thorndike Farmers Union. Those present at the hearing 
were: Robert W. Betts, who answered to the summons on the 
charge of distributing fertilizer as agent for the Standard 
Guano Company, John E. Nelson, attorney for Mr. Betts, and 
Mr. Robinson, vice-president of the Standard Guano Company. 
At the time of this hearing, Mr. Betts admitted that—acting as 
a distributing agent—he had supplied Mr. Ayer with the fer- 
tilizer in question; he also admitted the sale, under the same 
conditions, to Mr. Walton. 

After considerable discussion, and without a definite plan 
for settlement being reached, the hearing was adjourned and 
the case still remains unsettled. 

The New Mineral Fertilizer Company.—Our particular at- 
tention was again called during the past year to the New 
Mineral Fertilizer which, although under a new name, was 
being advertised and sold as “Nature’s Plant Food.” Early in 
the season the inspectors reported finding these goods ina farm- 
er’s possession. Our attention was also drawn to the product 
by the advertisements of the company. Examination of our 
file showed that no manufacturer’s certificate had been filed or 
registration fee paid for the year 1915. The fact was also 
taken into consideration that prosecution of this concern was 
begun in 1914 and on two charges indictments were made and 
true bills found by the Grand Jury of Cumberland County. In 
the meantime, a change having occurred, in the county officials, 
the matter of previous prosecution was taken up with the new 
County Attorney by personal interview and by correspondence. 
On May It a letter was received from the County Attorney 
informing us that he would be unable to proceed against the 
fertilizer company, The matter was then brought to the at- 
tention of the Attorney General, who wrote to the County At- 
torney of Cumberland county, asking that the case be continued 
to the next term, pending a consultation relative to further 
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prosecution; too late, however, to be of any avail as the cases 
were nol prossed on recommendation of the County Attorney 
under date of May 13, 1915. 

Deputies of the department again visited the plant of the 
New Mineral Fertilizer Company at Rumford and found upon 
the examination of the freight records that from April 9 to 
June 2 twelve carloads, averaging about twenty-two tons to the 
carload, had been shipped; the railroad accounts, however, did 
not reveal that any intrastate shipments had been made, all of 
the goods having been sent beyond the state borders. As for 
the results of the analyses of the samples taken this year, they 
are essentially the same as previous analyses have shown. A 
sample was taken from an individual who seemed to believe 
explicitly in the value of the goods, and this examination 
seemed to show that the product carried no added plant food. 

As far as possible the financial condition of the company 
was investigated. The status of the case was again outlined 
in correspondence with the County Attorney of Cumberland 
county, but I regret to report that the matter still remains in 
an unsettled state. 


FUNGICIDES AND INSECTICIDES INSPECTION. 


The inspection and registration of fungicides and insecti- 
cides were not as laborious as in previous years; this seemed 
to be partly due to the fact that the law, being a year older, 
was more clearly understood; there also seemed to be a better 
understanding on the part of the dealers as to the definition of 
insecticides. The year was marked by some increase in the 
number of registrations, but I regret to report that the number 
of samples collected was very small, only thirty-three being 
taken. The variety, however, included most of the substances 
used by agriculturists in repelling, mitigating and exterminat- 
ing the different insect pests which infest vegetation and 
animals: Arsenate of lead, arsenate of zinc, Paris green, lime- 
sulphur solution, lice killers, moth repellents, larkspur lotions, 
“Rat-Bis-Kit” Paste (carrying insecticidal claims), Cooper’s 
sheep dipping powders, etc. 

As for the results of the analyses, not one of the samples 
taken showed a serious deficiency. A few cases were found 
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unlawfully exposed, as the package did not bear the proper 
marks indicating the quantity of the contents as required by 
the statute, but in all cases they have been found up to the 
guaranty of the manufacturers and no hearings on this charge 
were necessary, and although offering every facility available 
for soliciting such information, we have not received any 
complaints from the users of any insecticide as to the failure 
of any product to successfully do the work that it was guaran- 
teed to do. This seems particularly gratifying as the sale and 
consumption of arsenate of lead has increased rapidly for com- 
bating insects infesting potato plants and it is also employed 
for repelling the attacks of the gypsy and brown-tail moths. 

In general, a clearer understanding has been reached between 
the manufacturers and this department as to the registration; 
however, one hundred and sixty-two hearings were arranged 
during the year as the result of the inspector locating unregis- 
tered goous. 

Reports of analyses will be found in Official Inspections No. 


75- 


Drucs INSPECTION. 


The work of drugs inspection was largely delegated to one 
inspector; this arrangement proved to be satisfactory. The 
drug stores have not been entirely neglected, however, by 
other inspectors when performing general inspection work, 
but the consistent use of the tabulated form of report for drug 
stores has been employed mostly by one man who paid particu- 
lar attention to this line of work. The general conditions of 
the stores visited were reported and information gained as to 
the marking of bottles with the alcohol content; cleanliness of 
the prescription counter and—if soda fountains are installed 
—the cleanliness of the glasses and other utensils used, the 
source of the syrup and sanitation were all noted upon the 
form provided for this purpose. Violations thus reported and 
noted have been taken up in an educational manner and numer- 
ous letters calling them to the attention of the dealers have been 
written. 

During the latter part of the year samples were collected and 
are now being analyzed; the results of the analyses are not 
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now available. Particular attention has been given to sam- 
pling Sweet Spirit of Nitre, Tincture of Iodine, Spirit of Gaul- 
theria, Spirit of Peppermint and Spirit of Camphor. In all, 
seventy-one drug samples have been collected. 


Foop INSPECTION. 


Education, inspection and prosecution have marked the dif- 
ferent methods adopted for this line of work. The collection 
of samples represented only in a small way the amount of 
work accomplished. The inspection work among grocery stores 
and markets was marked by the friendliness of the dealers in 
the acceptance of the advice of the deputies and readiness to 
comply with any suggestions for the fulfilment of the statute. 
In several cases new windows and refrigerating facilities were 
installed as the result of such advice on the part of the in- 
spectors. 

Grocery Stores and Markets——Wherever food is dispensed 
in grocery stores and markets, the inspectors have noted the 
general conditions of the place as to the cleanliness of the walls, 
floors, shelves and counters, and in fly season they have noted 
particularly if screens were used. Meat rooms and refriger- 
ators have been examined and the condition reported. Inquiry 
as to the general health of the employees has been made and. 
their condition noted from observation. Dealers have been 
questioned as to the proper labeling of lard, molasses, sausage 
and vinegar when sold in substitution for the real article. The 
general habits of the dealers have also been judged in the mat- 
ter of wrapping of bread and the protection afforded food of all 
kinds. 

Numerous technical violations have been treated in an edu- 
cational way and an attempt made to remedy the conditions 
found. 

Restaurants.—The inspection of hotels, particularly the din- 
ing rooms, and of lunch rooms, restaurants, lunch carts and, 
in fact, every place where food has been offered for sale, has 
been carried on as fully as possible with the means appropriat- 
ed and the force of inspectors employed; particularly noting 
the light, ventilation and cleanliness of each place and the 
health of the employees. Reports are made, also, as to the 
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condition of the dishes and utensils used as well as in regard 
to the refrigerating facilities. 

Food Factories —We have attempted to investigate as far as 
possible, and within our means, the conditions of the food 
supply which would in any way affect the public health, with 
particular reference to bakeries, slaughter houses, bottling 
works, canning factories and condensed milk factories, en- 
deavoring always to assist and advise with the end in view of 
_ producing a cleaner and better product. Our particular at- 
tention has been directed to two of our principal industries— 
the packing of corn and sardines—to which more space will 
be devoted later in my report. 

Bakeries—Realizing the great importance that care should 
be taken in handling bread, we have attempted to investigate 
the methods used in dispensing this product, not only in the 
shop but on the delivery teams and in stores. Bread, when it 
comes from the oven, is probably in a sterilized condition; 
this can be truthfully said of both the surface of the loaf and 
of the interior. However, this is the last sterilizing process the 
bread receives before being consumed, as a very small amount 
of bread is subjected to any further heating or toasting pro- 
cess. It is therefore evident that bread should be kept at all 
times, in order to be suitable for food, carefully protected and, 
to this end, the inspectors have attempted to advise the drivers 
of bakery teams to be particularly cleanly in their habits and 
in the matter of handling unwrapped bread. In most cases 
our advice has been gratefully received and usually heeded, 
but there is still chance for improvement. Bakers have readily 
agreed that if for no other than economic reasons it was to 
their advantage to wrap bread. There are certain kinds— 
like the Vienna and French loaves—which, owing to the lack 
of uniformity in shape, make it difficult to insist on protection 
by wrapping; for this class of goods our recommendations 
have been to handle as little as possible, and with particular 
care when handling is absolutely necessary. 

Bottling Establishments——During the summer of I915 an 
investigation of the bottling establishments—where carbonated 
beverages or bottled soda are manufactured—in Maine was 
carried on. Not a large number of samples was taken, al- 
though rather a minute inspection was made of a large quantity 
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of the goods which was held in stock and, when it seemed to 
warrant, samples were taken. Samples were also taken early in 
the summer as the result of a complaint that there were sus- 
picions that a certain firm in the state was using saccharine in 
place of sugar for sweetening. As the use of this product was 
prohibited by a ruling of January I, 1912, pains were taken 
at once to secure samples and examine them but the findings 
showed that no saccharine was present. 

Numerous complaints have been made, and it was also evi- 
dent to the inspectors, that many manufacturers of the state 
were using misbranded bottles bearing the names of other man- 
ufacturers; this, however, seems to be a matter which should 
be settled by the Bottlers’ Association through their Bottlers’ 
Exchange and not one which should be added to the duties of 
this department. 

Particular attention was paid to the sanitary inspection of 
the bottling establishments and, unfortunately, not all could be 
given a clean bill of health. In one instance, with the assist- 
ance of the local Board of Health, one of the bottling estab- 
lishments was closed for four days while repairs were made 
and a renovation and cleaning took place. In some of the 
places the floors were found very dirty, the toilet facilities were 
not properly arranged and the absence of screens noted. All 
of the concerns, however, should not be condemned by the 
fault of the few, and many of the bottlers are attempting to 
place upon the market a clean product; but, at best, the possi- 
bilities for contamination where no process of sterilization 
takes place in the filling of the bottles, is very great. 

Corn Factories——One important industry for which Maine 
holds an enviable reputation, is the growing and canning of 
sweet corn. We have been frequently reminded of the superi- 
ority of the Maine grown product by letters received from 
manufacturers in other states asking how they might legally 
label their goods and still intimate to the consumer that their 
products were in some way identified with the State of Maine. 

We regret to report that not as complete an inspection of 
corn factories was made as we could have wished although we 
have not suspected that any more than technical violations were 
being committed. A complete inspection, however, was pre- 
vented by the shortness of the season and the geographical 
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position of the factories, but from what we were able to ob- 
serve it is our belief that the average corn packer of the State 
of Maine has been trying not only to comply with the pure food 
laws, but has been attempting to place on the market a product 
that would measure up to the standard of excellence of which 
the Maine grown product is capable. 

Sardine Factories —lIt is with extreme reluctance that we 
make the admission that we cannot point with a great feeling of 
pride to our sardine industry and, to say the least, it is indeed 
humiliating to read from no less authority than an encyclo- 
paedia account on sardines, the following statement deprecating 
the quality of the Maine product: “The product is distinctly 
inferior to the best or even middle grade of French sardines.” 

In fact, for some time doubt has been expressed by con- 
sumers and, unfortunately, by packers themselves as to whether 
or not the fish which are used for sardines on the coast of 
Maine are capable of being so prepared as to equal the sar- 
dines of France or Norway. Basing our assertions on good 
authority we find that Clupea pilchardus of France, Clupea 
coeruleus of California and Clupea harengus of the Maine 
coast may all properly come under the name of “sardine,” and 
we feel safe in asserting that the character of the species of 
fish taken on the Maine coast does not offer any obstacle that 
cannot be overcome, and it is very probable—as proven by the 
investigation of the best authority—that the superiority main- 
tained by the French product depends more upon the selection 
and method of treatment than upon the natural character of 
the species, and any endorsement or assistance that can be 
given to the packers to dispel the idea that Maine sardines 
cannot be made a product which from their excellence will 
be desired as a food, should be as large a part of our duty as 
to enforce the laws. 

We have thus paid particular attention to the inspection of 
sardine factories during the summer of 1915. We were par- 
ticularly fortunate in securing the cooperation of the United 
States Department for our investigation and through their 
good offices an inspector of the federal department accom- 
panied our inspector throughout the tour of inspection. I also 
wish to mention that the state inspector delegated to make the 
investigations exhibited unusual interest in his work, excellent 
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judgment in his recommendations and presented fair and im- 
partial reports of conditions found, and that the inspector of 
the federal department who accompanied him was a man well 
equipped by experience of years in factory inspection and in 
the examination of food products all over the United States. 
The work accomplished by these men was harmonious through- 
out and their attitude fair to all concerned, carefully investi- 
gating the methods employed and making rather minute in- 
spection in thirty of the forty-five factories in the state, while 
practically all of the factories were visited. Detailed reports 
as to the conditions found were obtained and have been tabu- 
lated and filed. Space does not afford an opportunity to give 
a complete report of our findings, but I am enumerating briefly 
the principal observations: Fish ready to be packed were found 
in a belly blown condition and in a decomposed state; such 
fish were condemned and sent to the fertilizer factories; ninety- 
two hogsheads of fish were condemned in a day at some of 
the plants. Racks, pens, tables and flakes were found in a 
dirty condition ; the ceilings of some rooms were dripping upon 
the tables in the room below; many of the factories were 
without screens, and the flies were thick; in some places the 
toilets were not conveniently arranged, many were without 
facilities for washing, and some factories were not equipped 
with soap and towels. It is unfortunate that the methods ob- 
served occasioned particular investigation of the product in 
the market and, as a result, several thousand cases of sardines 
have been seized in the last few months. 

From the physical condition of a sardine factory, it is 
understood that it is not possible to keep such a place in im- 
maculate condition. It is to be regretted that at first the atti- 
tude assumed by some of the sardine packers was not exactly 
amicable and that our intentions, which were not other than 
friendly and sincerely instituted in their behalf, were mis- 
judged, but as an acquaintance between the inspectors and 
packers developed and our real object realized, many of the 
suggestions were heeded, 

Although we feel that we had sufficient grounds for institut- 
ing court proceedings and successfully maintaining cases 
against some of the packers, no prosecutions were made. We 
did, however, attempt to advise sensibly—carefully avoiding 
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recommendations for the installation of expensive equipment 
or any over-nice ideas. We did not recommend that a mani- 
curist should be in attendance in all factories, but the packers 
were continually advised as to the proper selection of fish, and 
as for sanitation, our recommendations were for cleanly and 
convenient toilets and dressing rooms; that soap and clean 
towels should always be available; the discontinuance of the 
use of the common drinking cup and the installation of sanitary 
drinking fountains. 

Aside from any duty to enforce the food laws charged to 
us, I feel that it should be our ambition, and that we should be 
particularly anxious, to overcome the prejudice against the 
Maine product and cooperate with the packers in securing for 
Maine sardines a reputation that can be referred to with pride. 
If such conditions can be secured, it must mean a greater de- 
mand, a greater production and therefore, a greater revenue 
must result. In 1909 Maine produced nine-tenths of the total 
sardines packed in the United States and the total value of 
the product for that year (and it is believed that it has been 
considerably increased since) was $4,609,224. 1 feel safe in 
asserting that with a change of methods to secure the condi- 
tions as above described, this revenue could be doubled. 

Canning under State Inspection—I1 wish again to emphasize 
the fact that under chapter 151, P. L., 1911, as amended by 
P. L., 1913, chapter 140, the opportunity is given and an op- 
tion accorded for packing food in conformity with the require- 
ments of the Maine Food Law; this requires the registration 
and payment of registration fee and calls for official inspection 
by deputies of this department but also—as reported previously 
—not one of the canners in the state improved the opportunity 
to ask for inspection relative to the packing of food for the 


year IQ15. 


CoLLECTIONS OF Foop SAMPLES. 


Some of the food products collected for analysis have in- 
cluded maple sirup, molasses, sausage, condensed milk, flavor- 
ing extracts (including practically all flavors—vanilla, lemon, 
almond, peppermint and checkerberry), olive oil, bottled soda, 
clams, oysters, scallops, ice cream, vinegar, etc. 


ee 
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The sampling of oysters, clams, ice cream, vinegar and flavor- 
ing extracts has been general, collections having been made 
throughout the state. The other articles mentioned have been 
taken as the result of some complaint or some other special 
reason. 

Flavoring Extracts——In the late summer and early fall of 
1915, about three hundred and twenty samples of flavoring 
extracts were collected; the results of the analyses of these 
samples are contained in Official Inspections No. 77. 

An attempt was made to secure from the dealers goods man- 
ufactured within the state as well as the products of manufac- 
turers located beyond its borders; we also endeavored to se- 
cure from the various druggists products of their own manu- 
facture. Not only the pure vanilla and other flavors were 
obtained, but several of the imitations were found; in a very 
few cases the necessary branding indicated that it was an imita- 
tion product but quite frequently—probably due to the fact 
that they were old goods—the result of the analyses showed 
them to be a rather inferior product. 

The newest phase of this statute, and one that has been 
treated up to the time of taking these samples in an entirely 
educational way, is the net weight law; the opportunity has 
now been given to judge how generally this statute was being 
complied with, and the results of these collections, giving as 
they have an opportunity to note the labels and the particular 
language used as well as to test the truth of the statements 
regarding the quantity of the contents, have been particularly 
gratifying. 

It seems necessary to call attention particularly to a case of 
misbranding, where the carton was labeled plainly with the 
words “Extract of Vanilla” and with smaller type the language 
indicating that vanillin colored with caramel had been added. 
On the other side appeared the words “Extract of Vanilla” 
and also the word “Vanillin” in type nearly as large while the 
bottle label showed the words “Vanilla” and “Vanillin colored 
with caramel,’ the words “Vanillin colored with caramel” 
being in much smaller type. 

Vinegar.—The taking of vinegar samples was carried on dur- 
ing the winter and spring and in each instance the inspector 
making the purchase asked for a quart of cider vinegar. The 
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results of the analyses of these samples were reported at once 
to the Bureau and adulterated and misbranded cases were in- 
vestigated. A few cases of short measure were reported. It 
is greatly to be regretted that a large amount of the vinegar 
which came under our observation was purchased from manu- 
facturers outside of the state. The results of the analyses, 
together with a discussion of home making of vinegar, are 
published in Official Inspections No. 70. 

Clams and Oysters.——During the spring of 1915, and again 
late in the fall and early winter months, general sampling was 
done on clams and oysters. The oyster situation is consider- 
ably improved; there is still, however, a great chance for 
improvement in the methods of dispensing clams, the results of 
analyses in many cases having shown that the clams had been 
allowed to remain in water and had thus been swollen. All 
these cases were promptly investigated. The general results of 
the analyses of these samples have been published in Official 
Inspections No. 66. 

Ice Cream.—During the summer numerous samples of ice 
cream were collected and, while not from every single town in 
the state, the territory that was covered gave rather a careful 
index as to the quality of the goods that were being manufac- 
tured. The results have been most encouraging as practically 
all of the ice cream samples that were taken show a product 
of good quality and well above the standard. Although the 
exact numerical results are not given in Official Inspections for 
this year, the data reporting such samples will be found in 
Official Inspections No. 76. 


CoorpERATIVE Work. 


As has already been mentioned with particular reference to 
the collection of feeding stuffs samples, the efficiency of the 
inspection work has been greatly added to by the right of 
recommending prosecutions to the federal department by virtue 
of the authority delegated by the Collaborating State Officials 
Commission, and considerable active work along lines of co- 
operation between the United States department and the Maine 
department has been accomplished. | Recommendations for 
federal prosecution for forty different cases have been made 
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and papers proving interstate shipment in these instances have 
been forwarded together with our recommendations. The 
cases in question were largely cottonseed meals, mixed feeds, 
middlings and bram; there were, however, recommendations 
for interstate cases covering shipments of oysters, vinegar and 
condensed milk. 

In connection with the clam and oyster industry, we have 
been supplied with much valuable data relative to the source 
and sale of oysters, and in the inspection of the sardine indus- 
try definite and constructive work has been accomplished by a 
union of forces. 

The attentions which we have received and the courtesies 
that have been shown us by the federal department in sup- 
plying us with reports of seizures, regulatory announcements, 
reports of decisions and circular letters on a variety of subjects, 
have all tended toward the best interests of the work. 


FArrs. 


In several instances inspectors of the Bureau visited the 
chief fairs of the state andi advised those found at such places 
dispensing food products as to the requirements of the law and 
attempted as far as possible to see that they were obeyed. 
There were instances, probably, where the law was violated; 
this seems to be a difficult proposition, however, to guard 
against as arrangements for dispensing food in such a way 
are in many cases not permanent, and the most approved 
methods along these lines cannot be accepted. 

Report of the Display at the Portland Exposition—A dis- 
play of an educational nature was made by the Bureau vi 
Inspection at the Portland Exposition, June 7-19, in co- 
operation with other branches of the Department of Agricul- 
ture. 

Special endeavor was made to show in as many ways as pos- 
sible the rights of the consumer as determined by statute and 
according to the standards established by the executor of the 
law for the different commodities which the Bureau attempts 
to regulate, and throughout the exposition employees of the 
department were present to explain the features of the exhibit. 
Extensive use was made of placards printed in type sufficiently 
large to be read at a distance, and literature was also dis- 
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tributed to the same effect, emphasizing at all times the in- 
structions to “Read labels,” “Report violations” and “Submit 
samples for analysis.” The different kinds of feeding stuffs 
were exhibited—cottonseed meal with its different grades, etc., 
—avoiding, of course, that any particular brand should be ad- 
vertised or discriminated against. A chemist from the labor- 
atory at the Experiment Station was present for the entire 
duration of the exposition and demonstrated by chemical tests 
through the agency of fabrics the effect of analine dyes as 
found in ice cream and carbonated beverages; this proved to 
be most interesting and one of the particular features, attract- 
ing considerable attention to the booth. The simple tests of 
extracts were also demonstrated and the result of the net 
weight law as applied to this particular commodity was shown 
by a display of bottles previously employed. Other work of 
the chemist who was there was the demonstration of the acid 
test for vinegar and the performance of the process of fat 
extraction. 

The charts issued by the Federal Government demonstrating 
the comparative nutritive values of the different kinds of feeds 
were another educational feature of the exhibit; also charts 
showing eggs in various stages of decomposition. 

The sanitary paper ice cream dish, drinking cup and paper 
spoon employed for dispensing ice cream were also shown, in 
which a marked interest was noted; also fiber containers for 
dispensing milk and cream were displayed and_ successfully 
demonstrated. 

Through the courtesy of a refrigerator manufacturer, a glass 
front refrigerator—such as is employed in stores—was loaned 
for the second week of the exposition and displayed. Other 
numerous interesting features relative to milk sanitation and 
cleanliness of milk were demonstrated by the Dairy Inspector, 
including the use of the Babcock test, sanitary milk pails and 
other equipment for producing clean milk. On the whole, it 
is hoped that much good resulted from the educational features 
of the exhibit. 


Net WeicuT Law. 


The net weight law was passed in 1913 and statutory pro- 
vision of enforcement entrusted to the Department of Agri- 
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culture with other provisions of the pure food law; in this 
way the responsibility was charged to the Bureau of Inspec- 
tion, 

This statute—the newest of any phase of the pure food law 
—occupied much of the inspectors’ attention for the first six 
months of the year. Inspectors, in connection with the other 
duties of their inspection work, noted the markings of pack- 
ages andi the findings have been most interesting. 

The correspondence relative to the marking of butter has 
necessarily been very large, but the law has been almost univer- 
sally complied with. In some instances the manufacturers of 
butter have included their name and address together with the 
required net weight which, while not necessary, is an action 
that is very commendable. Some little difficulty has been ex- 
perienced in requiring the bakers to mark bread which is 
wrapped, but generally speaking the bakers within the state 
have apparently taken pains to meet the requirements of the 
law. 

Occasionally canned goods and extracts have been noted 
which were on hand previous to the enactment of the law or, 
through an oversight on the part of an employee, were put on 
the market in a misbranded condition, but generally our experi- 
ence in the enforcement of this statute has been pleasant and 
the results most gratifying. 


CORRESPONDENCE. 


Correspondence of an educational nature has necessarily been 
large. Numerous technical violations have been reported by 
the inspectors but seemingly not serious enough to warrant 
prosecution; in these cases, warning letters have been written 
and with the accomplishment of apparently the same results 
as with the more laborious method of court proceedings as a 
remedy. 

The correspondence occasioned by the registrations has been 
heavy. In many instances labels have been presented by manu- 
facturers to be passed upon; these inquiries have always been 
given our prompt attention and in every way possible the manu- 
facturers have been assisted wherever they seemed to deserve it. 

Very few violations have been reported by individuals, most 
of the reported infractions coming from someone connected 
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with the department; those which have been received have 
been given our prompt attention, however, and in every way 
possible the public has been informed that the reports of 
violations will be welcomed and carefully investigated. 


BULLETINS FOR DISTRIBUTION. 


It seems pertinent to announce that more comprehensive in- 
formation relative to samples of foods, drugs, feeding stuffs, 
fertilizers, fungicides and insecticides is contained in bulletins 
published in the form of Official Inspections and designated 
by index numbers. Pursuant to the statute, these Official In- 
spections are published by the Director of the Experiment Sta- 
tion and contain the exact results of the samples submitted by 
the deputies of this department for analysis. 

The list of the Official Inspections published by the Director 
of the Experiment Station, and bulletins, reports and regula- 
tory announcements concerning the rules and regulations ema- 
nating from this Bureau is given below: 

Official Inspections No. 66—Opened Shell Fish 
67—Cream and Milk 
68—Fungicides and Insecticides 
69—Cream and Milk 
70— Vinegar 
71—Cream and Milk 
72—Feeding Stuffs 
73—Seed 
74—Fertilizer 
75—Fungicides and Insecticides 
76—Ice Cream 
77—Flavoring Extracts and Spirits 

Bulletin No. 424—Drug Standards 

425—Food Standards 

—Laws of Maine regulating the sale of: 

Agricultural Seeds 
Feeding Stuffs 
Fertilizers 
Drugs 
Foods 
Fungicides and Insecticides 
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Regulatory Announcement No. 125—Ice Cream 
126—Protection of Foods 
127—Net Weight 
130—Shell Fish 
135—Dressed Poultry 


MEETINGS. 


I also wish to report that it has been my pleasure to attend 
and to speak at the following meetings during the year: The 
Federation of Women’s Clubs in Augusta, January 4; The 
Farmers’ Week in Orono, March 11; The Maine Anti-Tubercu- 
losis Association in Lewiston, May 17, and in Bangor, May 19; 
the Maine Pharmaceutical Association in Rangeley, June 15-17. 
I also attended the exposition at Portland and the Dairymen’s 
Conference in Lewiston. 

In closing, I wish to express my appreciation to you for the 
encouragement and support given me in performing my duties 
throughout the year. I also wish to thank the county attorneys 
of the counties where prosecutions have been made; the Attor- 
ney General and Assistant Attorney General for their assist- 
ance; the Director and chemists of the Agricultural Experiment 
Station for their cooperation with me; the other members of 
the Department of Agriculture, particularly the deputies and 
clerks of the Bureau—my associates—for their kindness; the 
Press of the state who have universally been courteous and 
obliging in giving publicity to rulings, etc.; the Chief of the 
Bureau of Chemistry of the United States Department of Agri- 
culture and his assistants, and all other officials who have in 
any way aided in the work pertaining to this office. 

Respectfully submitted, 


A. M. G. SOULE, 
Chef, Bureau of Inspection. 
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REPORT OF PROCEEDINGS 
OF THE 


STATE DAIRY CONFERENCE AND ANNUAL 
MEETINGS 


OF THE 
MAINE DAIRYMEN’S ASSOCIATION 


MAINE SEED IMPROVEMENT ASSOCIATION 
AND 


MAINE LIVE STOCK BREEDERS’ ASSOCIATION 
City Hari, LEwIston 


DECEMBER 6-10, IQI5. 


Monpay EVENING, DECEMBER 6. 


Meeting opened by Hon. W. T. Guptill, Commissioner of 
Agriculture. Invocation by Rev. S$. A. Blaisdell, Lewiston. 


ADDRESS OF WELCOME. 


Hon. Louis J. Brann, Mayor. 


It is with great pleasure that I welcome the Maine Dairy- 
men’s Association and the bodies with which it is allied, to 
Lewiston. 

It is indeed an age of great education—an education that is 
being made each day by improved facilities, easier for the com- 
mon, everyday man to obtain. It is an age also of highly 


DAIRY, SEED IMPROVEMENT, STOCK BREEDERS’ MEETINGS. 179 


specialized training, a greater efficiency and better understand- 
ing of the things about us. People are beginning to realize that 
the old-style method of doing business, raising crops and the 
other details of life, cannot be relied upon for results, and that 
the advancement of the times calls for efficient engineers, and so 
Farmers’ Institutes and the establishment of trade and indus- 
trial schools at night for the wage earner have come into being. 
Men have begun to realize that a sort of teamwork, a sort of 
cooperation of one with another, a common sharing of trade 
secrets and methods in the final analysis, is bringing about a 
better condition of prosperity and a happier mode of life and, 
indeed, better business prospects. 

The cave man, clothed in his rough garments, wielding his 
rough tools, fairly wrung from the soil his subsistence. His 
big fight was to survive, and his struggle for the necessities of 
life, that are ours today, practically, for the asking and taking, 
must have been to him despairing at times. When Earth began 
to respond to man’s wooing, and he began to sense his birth- 
right and heritage, it was through the fields, and as agriculture 
became his occupation, his lot became easier. He learned to 
know that, if he did not sow, there was no harvest to reap. 
This reduced, as centuries went on, his great problem of life, 
and he came to give his time and attention to the other things 
of life. 

In this great country of ours, there is growing that idea of 
community help, trade betterment, and mutual understanding 
that makes for better business. You may be the most success- 
ful man in your neighborhood, yet some idea of a humbler 
brother might increase your own personal equipment. We 
who live in the cities are beginning to understand that our pros- 
perity depends not exclusively on our own efforts, but we are 
successful just to the extent that other men are successful. We 
must work together harmoniously, with that spirit of kindness 
and friendship which brings the best results. So I hope that 
each brother here will go from this meeting, glad that he came 
—not only feeling that socially you have had a good time—I 
want you also to feel that you have carried from Lewiston and 
from this convention something of value to yourself and to 
the business which you represent. 
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It is needless for me to repeat that 1 am glad to welcome you 
here at this time. The city extends through me to you a most 
cordial welcome and’ greeting. Your convention is expected to 
be one of the best ever held in your history, and from the ap- 
pearance of this hall, a large amount of time and pains have 
been expended to accomplish that end. 

I heartily wish you success and prosperity, and hope that you 
will return to Lewiston at some future date, for another con- 
vention. 
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RESPONSE. 


LC. Horston,, Cornish. 


It gives me, as ambassador of these three organizations, 
great pleasure to accept such a kindly and cordial welcome to 
this city. We have no home of our own where we can sit and 
discuss questions continually arising in this great field of agri- 
culture, and it is well that such is the case. It is well that we 
have to accept the hospitality of our cities, our market places, 
that we may come into closer contact with the consumers of our 
products. 

We hope that the meetings which are to be held this week 
in this hall will be as helpful to the consumer as to the producer 
and we want you all to feel welcome to attend any or all of 
them. One reason we come to the city, is in order to induce 
some of your best men, whom you have enticed from the old 
farms, to return and use their brains there, to our mutual ad- 
vantage. There are lots of them longing to get into touch with 
the soil again. They long to use their hands as well as their 
brains, which is natural. They come to the city to do brain 
work, because all the farm demanded then was brawn and mus- 
cle. They called the work of the doctors brain work, when, as 
a matter of fact, in the best farming of today there is more 
chemistry, physiology, biology and hygiene than in medicine. 
Diagnosis of a sick soil and prescribing a remedy often re- 
quires brain work of the highest order. 

They called the work of the lawyer brain work, when the 
laws of nature are quite as intricate as any made by man. They 
called the work of the bookkeeper brain work, when proper 
bookkeeping of the farmer is far more complex than that of 
almost any other business you might mention, Let them come 
back to teach our children, the hope of the country, not to be too 
hasty in giving up the farm environments for those of the city. 


182 AGRICULTURE OF MAINE. 


We have, as a people, spent much time and money in the 
past, trying to teach the farmer, with indifferent success. Work 
is now being done with the children, in Boys’ and Girls’ Clubs, 
and the success thus attained is little less than marvelous. Good 
work along these lines is being done in this state and is grow- 
ing rapidly. At Presque Isle, Elmer Lovely made a profit of 
$509 on four acres, and Lee Shorey made a profit on one acre 
of $199.73, at a cost of 18 cents per bushel. Allow me to pre- 
sent a few examples of this work as carried on in different 
places throughout the country where these clubs have been 
formed. There are 1,200 boys in Ohio who raised the average 
of corn per acre from 35 to 81 bushels—a gain of twenty mil- 
lion dollars a year for their state. In 1910, Jerry Moore, of 
South Carolina, raised 228 bushels of corn to the acre, and in 
three years the corn crop of the state jumped from seventeen 
million to fifty million bushels. Fifty-two boys in Georgia in 
IgIi grew over 100 bushels to the acre. Twenty-one boys in 
Mississippi averaged 111 bushels per acre, against an average 
of the entire state of 19 bushels. Merle Hyer, of Utah, raised 
an equivalent of 797 bushels of corn to the acre in 1913. The 
year following, Howard Dolton, of Utah, was declared Na- 
tional Champion with a yield of 720 bushels to the acre. 

The first champion girl tomato grower of the world was 
Katie Gunter, of South Carolina, with a record of 512 cans of 
tomatoes from one-tenth of an acre—a profit of over $60. In 
1912, Fay Parker, of Arkansas, made a profit of $161. In 
1913, Clyde Sullivan, of Georgia, made a profit of $132.39. In 
1914, Hesta Sartain, of Alabama, made a profit of $146.20. 
From Texas comes the biggest winner of all, financially, for 
Texas is generous with appreciation for the work of her chil- 
dren. Louise Robinson, state champion for 1914, made a profit 
of $193 in the actual proceeds from her tomato patch 
and won prizes which brought her $496 in all, including 
a scholarship in Baylor Female College. Thirteen-years old 
Alice McCoy, of Louisiana, won over 184 competitors in a 
pig club, her pig weighing 500 pounds at 11 months old. She 
was offered $50 for the hog, and converted her father from 
being a poor cotton farmer to a pig raiser, and she won more 
money from her one pig than he did from his whole farm, 
including two mules, farm implements and a year’s work. The 
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Baby Beef Clubs of boys and girls of Texas are now making 
thirty millions a year for their state. These clubs have brought 
success everywhere they have been started, and the bearing 
the work has upon the life of the youngsters is shown in the 
statement of one of the promoters: 

“The boy begins to be proud of himself and of his accom- 
plishments, in beating his father at growing corn. He combs 
his hair better and washes his face and hands cleaner. The 
neighborhood begins to talk about his corn. It is the center of 
attraction. He begins to feel his importance and says to him- 
self, ‘Here, I cannot afford to be at the foot of my class.’ He 
catches new inspirations and directly is solving problems and 
analyzing sentences better than any other pupil in school. He 
cannot afford to misbehave and get the censure of his teacher. 
He begins to see some possibility of money-making in the soil. 
He begins to dream of the home he is going to build. He wakes 
up, he gets ideals and objectives. These clubs will increase the 
manhood and womanhood of any community where they are 
successful.” 

We need your aid to keep alive this great work, for it means 
as much to you as to us who till the soil. 
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THE OLD AND THE NEW. 


Dr. Grorcr C. CuHaAse, President, Bates College, Lewiston. 


(Stenographic Report. ) 


It might be a question why the President of Bates College 
had been asked to speak in a convention of this kind. I might 
explain in a word that I owe the privilege and the courtesy to 
one of the officers, Mr. Blanchard, but am also glad and I 
rejoice to meet here as the presiding officer another man whom 
I knew very well at Bates College. Both Mr. Blanchard and 
Mr. Guptill are old students of mine, and I am glad to see them 
occupying these very honorable positions, I am especially glad 
to meet here in this hall another Bates graduate among the 
active competitors for a potato prize. I feel that our college is 
honored in the earnestness, efficiency and well-directed efforts 
of these men. 

Had I been asked, 50 years ago, to say something about dairy 
and seed raising and cattle breeding, I might have answered 
very well for the time, for I was a farmer boy, and was 
familiar with all the processes of farming during the whole 
year; spring, with its planting and sowing, summer, with its 
cultivating and its haying, autumn, with its harvest and garner- 
ing, and the winter, with its cutting of the firewood, drawing it 
to the yard and preparing it for use. I knew the whole round, 
and regarded myself as rather an expert farmer. But, as I 
entered the hall tonight, my eye rested upon implements of 
which I should not have known the name had it not been for 
the card attached. 

I remember the first mowing machine which came to our 
town, and how the farmers gathered from far and wide to 
watch it mowing, and the dismal prophecies they made about 
the probable success it could have. I remember the long winter 
evenings during which my father sat before the fire, shelling 
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his corn in the old-fashioned way, by drawing it across a piece 
of iron set in a board, while I built cob houses on the floor. 
Everything is changed. In no department of human effort has 
the old given place to the new more than it has in the depart- 
ment of agriculture. When I was a young farmer, we heard 
nothing of commercial dairying, commercial plant breeding or 
cattle breeding; now we have our agricultural colleges and we 
find every new subject of any account given a column or more 
than a column in every newspaper, whole pages devoted to farm 
news, and we have a great department of our government 
represented by a man who sits in the cabinet, the Secretary of 
Agriculture. Everywhere there is an awakening to the im- 
portance of agriculture, and it is well, for it is the noblest, the 
most fruitful, the most honorable, the most useful to man, and 
it has always been regarded as an honor to be a successful one. 

George Washington in his first address to Congress recom- 
mended the establishment of an agricultural department. Later 
the recommendation was renewed in 1817 by another president, 
and was almost unanimously voted down, in an age when farm- 
ing predominated, and was better represented in legislative 
halls than any other body. George Washington and Benjamin 
Franklin were members of the first agricultural association in 
this country. Abraham Lincoln, our great president, found it 
of advantage to foster the interests of agriculture. It was dur- 
ing his administration, as we all know, that the famous “Mill 
Act” was passed, which has given us our agricultural colleges, 
including the department at our own University. It was during 
his administration that a Bureau of Agriculture was estab- 
lished. Subsequently in the administration of President Cleve- 
land agriculture rose to an equal position with the other de- 
partments of the government. 

All these changes are exceedingly gratifying, and yet, on the 
whole, what are our gains and our losses? From the country 
during the earlier years of our history and later down to the 
present time, we have been deriving the strength of the nation, 
the physical strength, the health, the brain as well as the brawn 
that developed our industries and furnished a leadership in all 
the affairs of our country. Nine-tenths of all the great men of 
our country, acknowledged to be the great leaders, have had 
actual contact with the soil as workers. Will this continue? 
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We cannot tell. Relatively, as we all know, the farm popula- 
tion is rapidly declining in numbers. Now only a little more 
than half of our population is called rural. Nearly one-half of 
that is now called urban. If we should include with the urbam 
what might properly be included, many large villages, the cen- 
sus of rural population would be very much diminished. We 
are in positive danger of losing in so large a measure the great 
source of physical and mental strength, the great source from 
which we have derived our leaders. 

I rejoice in all the evidences that we find on every hand, that 
we see here in this hall, that are disclosed to us when we open 
a mewspaper, in the increasing number of agricultural courses 
in the public schools, I rejoice in all these, and yet are there 
not some losses against which we should guard? The very hard- 
ships, the very toils and difficulties developed something in 
us of incomparable value to our country. When | was a boy, 
everybody of ten years of age and upwards was up at 5 o'clock 
in the cold winter mornings, and busy with chores, and in the 
summer everybody was up at 4 o'clock in the morning. I know 
these things from actual experience, and they were hardships. 
Then the absence of those and tools and appliances which rep- 
resent so much ingenuity and save so much toil, the absence 
of these had some advantages for the farm boy of 50, 40 or 
even 30 years ago, for they were obliged to rely upon their own 
resources, they were obliged to cultivate persistence, well- 
directed, thoughtful effort that we are in danger of losing in 
these really better days. Let us keep all that we have, and in 
some way take care that we lose none of these precious ele- 
ments of physical and mental strength, the power to do and 
achieve. Such power as was manifested by the boys and men 
of our country during the Civil war, whenever it was neces- 
sary for some active brain to discover some method of building 
a bridge or cutting a way through the forest, they welcomed 
the farmer who was equal to the emergency. 

Let us hope that our colleges and our schools will develop the 
practical side of our lives, and powers of our boys and our 
girls. I was exceedingly interested in the account in the 
response to the address of welcome of what has been achieved 
by the boys and girls of our country. There is a tendency to 
the easy life. Ten years ago I rode through one of the best 
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settled. As I glanced this way and that at the beautiful houses 
and fruitful fields, I would ask, ‘““Who lives here?” and the 
driver who seemed to be a very well informed man, would tell 
me, “Mr. So and So lives here,” etc., and I asked about their 
children, and I was amazed, I was astonished, that in three 
cases out of four the children had left the farm, or were living 
there as idlers. Those farmers in that section had become 
what we call comfortably well-off, were able to hire help to do 
their work, and were allowing their children to live in idleness 
and luxury. Against these losses we must contend, and it is not 
for me to say in this brief time how we are to do it. 

If you have not had any opportunity to read an article en- 
titled “The Organization of a Rural Community,” published in 
the 1914 volume of the Report of the Agricultural Department 
at Washington, by T. N. Carver, in which he very minutely and 
wisely outlines the methods of organizing rural communities, 
please do so at your first opportunity. I believe this plan to be 
very practical, and that it may be realized. The farmers are 
getting the results of the inventive genius of our people. It is 
manifest wherever we go. They have not yet learned, as I 
think they will, to follow the principles of modern economic 
science, of cooperation in producing, cooperation in marketing, 
cooperation in purchasing, cooperation in the promotion of 
wise and healthful recreation for the boys and girls in the com- 
munity, cooperation in the beautifying of the exterior and 
interior of their homes. I believe these things are to come; 
they are absolutely necessary for the precious results of which 
the speaker who gave the response spoke; for these to be ac- 
complished, we must bring about a cooperation in these things 
that will render country life more attractive than it is now. I 
remember when I was a boy, the old Lyceum, which set the 
brains of the young men and women to work; I remember the 
debates and literary exercises, rather crude, to be sure. but 
bringing out the young men and young women in a way to 
develop them. No doubt many of them were very wisely and 
effectively administered. 

I think the Boy Scout movement and the Campfire Girls 
movement, the movement to organize the women in our coun- 
try towns to study, the promotion of clubs which deal with the 
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beauty of the country, and cultivate the artistic sense, are of 
great value; I hope these will multiply. Let me express an- 
other hope. When I was a boy and went to the little church 
opposite my father’s house every Sunday, it was crowded, and 
the horse sheds on either side of the little church, with many 
places for horses and carriages, did not contain room enough 
for the people who came with teams, and the church in those 
days was itself a social center, the source of power, bringing 
men and women together in pursuit of the highest interests and 
the highest of all, the religious interest. I hope there must be 
higher social, useful and religious life among our farmers. I 
would speak of this thing, not in a patronizing way, but my 
heart is sad when I go back to the old place, and sit in the old 
pew, and see not more than thirty or forty where two hundred 
used to come. I trust it is not out of place, in this convention 
of dairymen of the State of Maine and cattle breeding, to speak 
of these things. They naturally come to my mind by reason 
of my occupation and my association with young people. 

We all love the soil, we all came from it, we all at least 
return to it, and so long as we come into contact with the soil, 
we shall preserve some of the purest, finest, most auspicious 
elements in our natures. 

You may have read the old fable, of Antaeus who wrestled 
with every stranger who came into his country, who compelled 
every stranger to wrestle with him, and every time he brought 
the opponent to the ground, until it was found that he had an 
invisible contact with the ground which gave him strength. 
Hercules came along, found out the secret, lifted him from the 
ground and conquered him. There is a great truth in this 
fable. Let us keep to the soil. I find that our great leaders 
and statesmen rejoiced to go back into the country. It is a 
most healthy instinct, and unhappy is the man or woman who 
cannot in some degree gratify it. With heart and hand I con- 
gratulate you, and wish to cooperate with the farmers, the 
men who are working for the elevation, not only of the agri- 
cultural interests, but of these men and women upon whom our 
country depends for its existence. I would do all I could to 
promote the agricultural interests, and to add strength, cheer 
and joy to the life of the farmer. 
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Let me add: At Bates College, very often the farm boy and 
girl come in without having had the very best opportunities by 
way of preparation, but in the course of a year or two, they 
stand at the head of the class. We had, one year, a country 
boy whose opportunities had been far from good, but ai the 
end of the first year he came out with the highest rank of his 
class. 
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BACTERIA CONTENT AS A FACTOR IN DETERMIN- 
ING THE MARKET VALUE AND HEALTHFULNESS 
OF MILK. 


HERMANN C. Lyrucog, Director, Division of Foods and Drugs, 


Massachusetts State Department of Health. 


Bacteria are microscopic plants which reproduce themselves 
by splitting up into two or more bacteria, if they are provided 
with suitable food. Milk at the point of secretion in the mam- 
mary glands is sterile—that is to say, it contains no bacteria, 
but it always contains bacteria when drawn, even if this is done 
under the most careful conditions. The greater number of bac- 
teria in milk are obtained from the hands and clothing of the 
milker, from the dirt, hairs, etc., falling from the cows into the 
milk, and from the dirty utensils with which the milk may come 
in contact. If the udder of the cow is diseased, bacteria are 
liable to invade the milk and, in some instances, these bacteria 
are capable of producing severe sickness among people who 
drink the milk. Milk is an ideal food for bacteria, as well as 
for men and animals, and the growth of bacteria causes certain 
chemical changes to take place in the milk, of which souring 
is an example. In general, the chemical changes taking place in 
milk, due to the growth of bacteria, are harmless, but, occa- 
sionally, very poisonous by-products of fermentation can be 
produced. This is a very unusual occurrence, fortunately, for 
when it does occur the milk gives no indication of its nature 
by sight, odor, or taste. It is desirable to keep out of the milk 
as many bacteria as possible, and to stop the growth of those 
which may get into the milk, by keeping down the temperature. 
Like most plants these bacteria grow best in a warm climate 
and do not enjoy the frosts. If the milk from a diseased udder, 
or milk contaminated with the bacillus of typhoid fever or with 
disease germs which may grow in milk, is mixed with other 
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milk, all the milk of the mixture is liable to be contaminated by 
the growth of the bacteria. This is in contradistinction to adul- 
terated milk as the more pure milk added to the adulterated 
sample the lower becomes a percentage of the adulterant. If 
milk is added to water in increasing quantities the time will 
come when the water is drowned by the milk. 

When one is dealing with a small community, where most 
people either keep a cow or buy milk from a nearby neighbor, 
the milk problem is not a burden upon the community, but when 
communities become congested and cows no longer occupy 
their places in the former back pastures the people are forced 
to go elsewhere for their milk and every man ceases to be his 
own milkman. It is under these latter conditions that the bac- 
teria content of milk is a question to be considered by the com- 
munity, owing to the ensuing commercialism of milk. 

Many cities in the United States, particularly the cities and 
towns in Massachusetts, which consume so much milk pro- 
duced in Maine, New Hampshire and Vermont, have passed’ 
local regulations prohibiting the sale of milk of high bacteria 
content. In order to comply with these regulations the milk 
dealer is forced to resort to pasteurization, if his route is large 
enough to warrant the expense, or, if not, to carefully select 
his dairies, giving preference to those producing milk of a 
low bacteria content, and, in general, these must be located in 
towns near the place of consumption. 

The dealer who pasteurizes his milk, with proper apparatus, 
may produce a product low in bacteria from raw material high 
in bacteria, provided that the samples are not sour enough to 
coagulate or curdle upon heating. He may buy milk high in 
bacteria, mix it with milk low in bacteria, clarify, and pasteur- 
ize the mixture and thereby produce a resulting product low in 
bacteria. This procedure gives no incentive to the farmer to 
produce a clean product, but, if the farmer is to be encouraged 
in his production of clean milk, he must be paid proportionately 
more for it. This does not seem to be possible under our pres- 
ent commercial system of milk distribution, as it is not a com- 
mercial necessity on the part of the dealer to obtain clean milk 
low in bacteria, if the product is to be pasteurized. 

Milk is produced by the farmer and is, to a large measure, 
consumed by the inhabitants of the cities. It has been said 
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that this age is fast becoming the age of the consumer. While 
this statement may not be true of all commodities, it is begin- 
ning to be true of milk, and the consumer is now demanding 
that the milk left at his door must be of low bacteria content 
and must be obtained from healthy cattle, kept in sanitary 
dairies. It is for this reason that the milk inspectors from 
Massachusetts cities and towns are visiting your state and in- 
specting the premises upon which milk for the Massachusetts 
market is produced. The law under which so many local 
boards of health are inspecting our dairies is far reaching in 
its action, and its entire possibilities have not yet been realized 
by these boards. At present, they are paying most at- 
tention to the scoring of the dairies, using a minimum 
score on the United States dairy score card as the requirements 
for the admission of the milk to Massachusetts cities or towns. 
but the possibilities of the law may be realized and bacteria 
limitations may be required before the dairymen can furnish to 
the wholesale or to the retail dealer. These local boards have, 
in many instances, made bacteriological standards, above which 
the sale of milk in their respective cities and towns is prohib- 
ited. It seems desirable, however, that the bacteriological stan- 
dards for milk should be made by statute rather than by regu- 
lations, or, they should be made and enforced by one central 
authority, owing to the varied character of the regulations 
and the different methods of enforcement under the present 
conditions. 

There are harmful and harmless bacteria and fortunately the 
former are not usually present in milk, otherwise our death 
rate would be enormously high. It is a comparatively simple 
matter to determine the total number of bacteria in milk, but 
to separate and identify the number and character of each 
class of bacteria present would be interminable and in many in- 
stances impossible. It is a very simple matter to drop a needle 
in a haystack, but finding the same needle is a matter of great 
difficulty, although the entire quantity of hay, plus needle, 
can be easily estimated. The character of these different 
bacteria are determined by the peculiarities of their growth 
upon different media, and some are capable of being recognized 
by their microscopic appearance. It is a difficult matter to 
recognize a few weed seeds in your hay or clover seed, until 
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they have been planted and the character of the growth deter- 
mined, but the presence of such seeds as corn or beans could be 
easily detected by observation. 

For the detection of tubercle bacilli in milk, six weeks is 
necessary. Typhoid and diphtheria bacilli can be detected in 
four or five days and for the determination of the relative 
virulence of streptococci two or three days is necessary. The 
enormous expense of carrying on routine work of this nature 
makes it prohibitive, and for this reason regulations relating to 
bacteria in milk refer to total numbers rather than to the quan- 
tity of the specific bacteria which may cause sickness to the 
people using the milk. 

Bacteria are present in milk as a suspension and this sus- 
pension is not always uniform. For this reason analyses 
should be made from several samples and the results reported 
as averages of all determinations. Final conclusions should be 
drawn only after a series of examinations. Comparisons are 
of moment only when the numbers are greatly divergent, thus 
the difference between 50,000 and 55,000 bacteria may be due 
to differences in sampling or in methods of estimations, but 
differences between 50,000 and 500,000 bacteria show conclu- 
sively that the articles were produced and kept under vastly 
different conditions, 

New York City has established a milk grading system which 
seems to put a premium on milk of low bacteria content. The 
merits of this system can be enjoyed by the farmer as well as 
the consumer. This system, which can be easily controlled when 
dealing with a congested population, prohibits the sale of raw 
milk unless of a quality resembling certified milk. Under this 
regulation the producer of this grade milk most certainly must 
be well paid for the product. This milk must be obtained from 
tuberculin tested cattle which are housed in stables of a mini- 
mum score on the special score card of the New York City 
Health Department, and the bacteria content must be below a 
certain fixed maximum when delivered to the consumer. All 
other milk must be pasteurized, and, if the bacteria content of 
the raw milk is above a certain fixed maximum, the milk cannot 
be pasteurized and sold unless labeled “Grade C, for Cooking 
Purposes Only.” In order to avoid the alternative of marking 
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his milk in this manner the dealer must select dairies supplying 
milk of low bacteria content. This brings the dealers into com- 
petition with each other in the buying territory, which does not 
occur under the system of milk distribution in New England, 
and this competition is further emphasized by the establishment 
of two grades of pasteurized milk—Grade A, Pasteurized, and 
Grade B, Pasteurized, which may be sold without the damaging 
label required upon Grade 'C. Grade A, Pasteurized, is obtained 
from better stables and must have a lower bacteria content 
before pasteurizing than Grade B. Reports received from the 
New York City Department of Health and from the milk 
dealers of New York City indicate that the demand for the 
higher priced milk, Grade A, Pasteurized, is increasing. In 
order to meet this demand the dealers must pay a higher price 
for a better grade of raw milk and the dairymen supplying 
New York City are said to be striving to better their products 
in order to obtain the higher price. 

When milk is purchased at a flat rate per quart, the farmers 
who have the dirtiest stables and the cows which give the larg- 
est amount of milk are liable to fix the price of milk, because 
they can sell cheaper than those who produce high grade milk 
in clean stables. You should insist that milk produced under 
sanitary conditions should receive a higher price and should 
not be mixed with dirty milk. This can be accomplished by 
rigidly enforcing dairy inspection, which may bring some in- 
dividual hardships at first but which will eventually be of 
ultimate value to all. If dealers, however, are permitted to buy 
milk from dirty stables and from dirty dairymen, the milk 
should be kept separate and should be sold bearing a label 
stating that it should not be eaten until cooked. 

The grading of milk will some day be realized, and, if the 
right system is adopted, it will, undoubtedly, be of benefit to the 
producer as well as to the consumer. The consumer should pay 
a fair price for a good grade of milk, but the producer should 
also be paid a fair price for a high grade of milk. When this 
is done, the milk problem will have advanced one step nearer 
its final solution. 
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MILK AND ITS RELATION TO HUMAN HEALTH 
AND DISEASE. 


By EucEne R. Ke ttey, M. D., Director, Division of Communi- 
cable Diseases, Massachusetts State Department of Health. 


My talk today will be simply a bird’s-eye view of the subject 
of milk and its relation to the public health. 

This is a side of the question in which the producer needs 
all the enlightenment he can get. It is, however, equally true 
that the consumer, the laboratory investigators, and health and 
food officials need enlightenment in regard to the financial 
burden of the producers’ problems fully as much. 

Let us discuss the question of milk and its relation to the 
public health under two broad divisions—Why is milk a pub- 
lic health problem? and, How is milk a public health prob- 
lem? 

Milk is a public health problem to an extent not approached 
by any other food product for several fundamental reasons. 
The first reason why milk is a public health problem is be- 
cause milk and its derivatives, cream, cheese, ice cream, etc., 
is almost the only animal product that is habitually consumed 
in large quantities in a raw and uncooked state. 

In the second place, milk is a fundamental public health 
problem because milk is consumed to the greatest extent as a 
food or beverage by that portion of humanity that is most easily 
susceptible to the ill effects of impure or dangerous food. I 
refer, of course, to infants and children. This is the reason 
beyond all others that makes the milk question a vital public 
health problem. 

Milk in some form or other is a vital necessity to mankind 
for the first year of life, and almost equally as necessary for 
the second year, although it is true that some races, as the 
Japanese, do not use cow’s milk or other animal’s milk at all. 
Yet the Caucasian race seems to be firmly wedded to cow’s 
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milk as a food for infants, either after a child has been weaned 
from mother’s milk, or, as is the case in a too rapidly increasing 
proportion of the infants of today, from the very first weeks 
of life. 

This increasing dependence upon cow’s milk for very young 
infants is a grave medical, social, and public health problem. 
Very often you will hear statements credited to medical men 
and others, alleging that the entire reason for this decreasing 
use of mother’s milk as the source of nutriment for young in- 
fants is selfishness and disinclination on the part of American 
women to carry out the nursing function. While not denying 
that many instances can be found where sheer laziness or sel- 
fishness has been at the basis of premature weaning, I cannot 
agree that this is the fact in all cases, or even in the greater 
portion of the cases. 

I think the truth is that the ability to furnish mother’s milk, 
especially among our native born mothers and still more among 
city mothers of native American stock, is steadily diminishing. 
I feel positive that the greatest reason is that many mothers 
do not have the milk to furnish the child, much as they would 
prefer to nurse their children if able to do so. 

If this is a fact, it only means that there is still greater reason 
why increasing care must be paid to the quality of our general 
market milk, especially in cities, for in many, many instances 
the infant’s struggle for existence must be determined solely 
by the quality of the milk that can be obtained in open market. 
It does not matter how successfully milk is modified or diluted 
or how scientifically the hours of feeding are adjusted, if the 
quality of the only milk available at the outset is bad, the final 
tesult can be nothing save disastrous to the infantile life of the 
community. Another reason why milk is a public health prob- 
lem is because milk will decompose more quickly than any of 
the other commonly used foods. It is true that in most in- 
stances the type of decomposition that takes place in milk is the 
natural lactic acid fermentation or souring. This is a process 
which is not injurious in itself, as has been quite thoroughly 
proven of late years by the widespread vogue of sour milk 
and lactic acid in treatment of cases of indigestion; but the 
fact remains that sour milk is distasteful to most people and 
especially to young children, and undoubtedly nature intends 
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that souring of milk shall be a danger signal. But experience 
has shown that, not infrequently, if milk is produced under in- 
sanitary conditions and not properly protected against the action 
of putrefactive bacteria, very grave putrefying processes may 
at least be begun before the milk becomes so sour as to attract 
notice. Translated into practical terms this means that, when 
such milk is fed to young infants, the flavor and taste may 
appear all right but yet the milk be changed for the worse to a 
sufficient extent to induce very serious infantile intestinal dis- 
orders. 

Another reason why milk is a serious public health problem 
is because milk is almost unique among foods in being an ex- 
cellent culture media for bacteria in the same form in which 
it is usually consumed, 

Still another reason—and one that is often overlooked— 
why milk is a public health problem is that milk is not trans- 
parent, hence, by the sense of sight it is practically impossible 
for one to realize how dirty milk may be without producing 
any visible manifestations. If milk were as transparent as 
water the overwhelming force of public opinion would have 
settled the question of gross manure pollution, etc., years be- 
fore the sanitarian came upon the field to point out the serious 
menace to public health from simply dirty milk. 

And, lastly, the production and handling of milk is a seriou: 
public health problem because milk is the hardest of all foods 
to obtain, transport and deliver in a clean, fresh and sanitary 
condition, and to accomplish these results unusual thorough- 
ness, care and skilled supervision must all come into play. 
These are some of the reasons why milk is a public health 
problem. 

We will now consider how milk directly affects the public 
health. In a general sense it is easy to see that it is possible 
for milk to affect the public health in four ways: 

First, by transmitting diseased conditions already existing 
in the cow. 

Second, milk can directly affect the public health from the 
inherently bad quality of the milk itself without necessarily 
transmitting any specific disease. 
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Third, milk can and does affect the public health adversely 
by serving as the transmitting medium through which infectious 
diseases peculiar to mankind alone are carried from one per- 
son to another. 

Fourth, milk, more than any single article of diet, constantly 
helps to sustain human life and, owing to certain peculiar qual- 
ities of milk as a food, it is safe to say that among young in- 
fants and invalid adults milk in thousands of instances every 
year in the United States saves human lives that otherwise 
must have been lost. 


I. TRANSMISSION OF DISEASES OF THE COW TO HUMAN BEINGS. 


For practical purposes the only disease that deserves our con- 
sideration under this subject is that of bovine tuberculosis. In 
times past there has been an enormous amount of controversy 
and investigation over the question of whether or not bovine 
tuberculosis could be transmitted to and produce the disease 
tuberculosis in human beings. As a result of all this work and 
investigation certain statements can now be made with a much 
greater degree of certainty than was the case a few years ago. 
The facts now seem to indicate that bovine tuberculosis is 
transmitted to human beings almost exclusively in the first few 
years of life and is transmitted directly through cow’s milk, 
although it is equally possible for it to be transmitted by ice 
cream or butter. 

It is now estimated that perhaps seven per cent of tubercu- 
losis in human beings is of bovine origin. For children under 
five years the best estimates are in the neighborhood of thirty- 
three per cent. It is also believed that for the most part the 
bovine or cattle variety of tuberculosis manifests itself in the 
human race as the non-pulmonary types of tuberculosis; that is 
to say, tuberculosis of the bones, joints and internal organs, 
including tubercular meningitis. Hence, it would seem proba- 
ble that whenever there is an increase in cattle tuberculosis 
there must be an increase in these forms of human tuberculosis 
other than consumption. 

It is not within my province to go into the question or thor- 
oughly discuss the great economic loss to the dairy interests 
itself from bovine tuberculosis in dairy herds. 
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2. HOW DIRTY MILK AFFECTS THE PUBLIC HEALTH. 


Broadly speaking, dirty milk affects the public health princi- 
pally by producing very serious and fatal diarrhea and dysen- 
tery in young children. In many instances it is doubtless true 
that a specific germ of dysentery can be detected, but I believe 
firmly that we do not need necessarily to find specific dysentery 
germs in milk to have milk produce most serious cases of dysen- 
tery in young children. I believe that dirty milk—just plain 
dirty milk—will produce serious and fatal cases of dysentery 
and diarrhea in young infants. It is true that whenever milk 
deserves to be classed as “dirty milk,’”’ the bacterial count will 
always be high. It seems to me reasonable to assume that a 
large quantity of these germs, which are not ordinarily consid- 
ered as disease germs, and more particularly the products of 
their growth of the so-called toxins existing in the milk, are 
enough in themselves to produce these serious indigestions, 
diarrheas and slow starvation from lack of assimilation of milk 
by infants. One of the best authorities in the United States 
on infantile diseases makes the following emphatic statement 
on this point: 

“T believe that the greatest injury is done by just dirty milk, 
not necessarily infected milk in the warm season when bacterial 
growth is the most favorable. Dirty milk may not be poison- 
ous to infants but it is very apt to be so.” 

One argument that we often hear advanced against this be- 
lief that dirty milk itself will produce serious disorders is that 
farmers’ children on the farm drink this same identical milk 
and that they thrive upon it. This is true, but the fallacy in 
this line of argument lies just here: Milk when first drawn, 
even if done under very careless sanitary surroundings, con- 
tains relatively few germs of any character. It is the long 
period of time that must of necessity elapse between the time 
when the milk is milked and when it reaches the ultimate con- 
sumer—that is, the city infant—that allows bacterial growth to 
make such rapid headway and changes the milk from a food 
that is wholesome for farmers’ children, and which they drink 
and thrive upon, to an unwholesome food which the city infant 
drinks and dies from as a result. 
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3. TRANSMISSION OF DISEASES PECULIAR TO MAN THROUGH 
ACCIDENTAL INFECTION OF MILK. 


Another way in which milk produces diseases in man is by 
conveying specific infectious diseases. This is peculiarly true 
in the case of older children and adults, inasmuch as very young 
infants fortunately seem to have a very high natural degree of 
immunity against the most common infectious diseases—an 
immunity very rapidly lost after the first year of life. 

Tuberculosis is the specific disease most commonly trans- 
mitted by milk, but because this disease is derived from the 
animal we have considered it a separate problem. The common 
point about all the rest of these diseases is that they are not 
due in any sense to the condition of the cow that produced the 
milk, but are due entirely to human contact infection at the 
time or after milking is done, that is, between the time when 
the milk leaves the cow and the time when it is swallowed by 
the consumer. 

These facts about the transmission of infectious diseases 
through milk are a comparatively recent discovery. Statistics 
on these points go back only comparatively few years, but 
when the facts are brought together they make a most powerful 
indictment, not against milk itself, but against careless methods 
of producing and handling milk. Milk, as a rule, becomes 
infected with the germs of specific infectious diseases on the 
farm or in the dairy premises, or in process of transportation, 
and not readily after its final arrival in the household. These 
serious possibilities of milk infection are due to milk’s peculiar 
qualities as a germ food, and, hence its power of multiplying 
the original amount of infection many times during the period 
that the milk is being transmitted from producer to consumer 
unless kept cold, when such multiplication does not occur. 

The total number of infectious diseases that may be trans- 
mitted by milk is quite large, but for practical purposes we may 
consider four. They are typhoid, diphtheria, scarlet fever, and 
so called epidemic sore throat. 

The chief characteristics of transmission of contagious dis- 
ease through milk, are: 

First, epidemics produced by them are practically explosive 
in character in the suddenness of their onset. 
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Second, when investigated they will always show a striking 
peculiarity of distribution along certain milk routes confined 
entirely to milk consumers. 

Third, that primary milk products which are made without 
processes of heating to a high temperature, as cream, cheese, 
butter, ice cream, etc., may transmit diseases in exactly the 
same way as the milk from which they originally came. 

Fourth, another general characteristic of milk borne epidem- 
ics is the fact that infection may come not infrequently from 
the original milker to the home in which the milk is finally con- 
sumed, 

(a) Typhoid. There are many clear cut illustrations of 
transmission of typhoid by milk. Milk is particularly apt to be 
infected with typhoid by chronic typhoid carriers engaging in 
the milk business. Milk may swarm with typhoid fever germs 
without being altered in the least in taste, odor or appearance. 
In one instance, near Boston, 410 cases came from infection of 
milk by one person. It is important to prove that milk is act- 
ually, not simply apparently, the cause before definitely con- 
demning the milk supply. Proof means recovering the germs 
from the human carrier. We have done this twice in relatively 
small epidemics in the past few months in the laboratory of 
the State Health Department of Massachusetts. 

(b) Diphtheria. Like typhoid, the fact that diphtheria 
germs could be transmitted through milk is of comparatively 
recent recognition. Unlike typhoid, diphtheria bacteria do not 
grow readily in ordinary milk and correspondingly the number 
of milk borne diphtheria epidemics would seem to be very much 
less than those of typhoid fever or even scarlet fever. Diph- 
theria is a disease more acute than typhoid and better quaran- 
tined. Widespread use of antitoxin tends to destroy the bacilli 
in the earlier stages, and also from the fact that this disease 
is spread by the mouth and nasal passages only, it is not so 
apt to get on the hands from the mouth as are typhoid bacilli, 
which are spread through the urine and fecal discharges. 

(c) Scarlet Fever. We do not yet know the exact cause of 
scarlet fever but know that it is without question a disease 
spread by a germ or a virus. In all probability the principal 
channel of infection of scarlet fever is by germs thrown off 
from nose or mouth cavity. It is now held to be rather doubt- 
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ful if the scales which come off the body during the peeling 
process are at all infective. At any rate, the germs of scarlet 
fever whatever their nature can be transmitted by milk and 
epidemics from this cause may be extensive and fatal. Very 
mild cases of scarlet fever, especially in adults, are apt to go 
undetected and after two or three days’ transitory illness the 
patient will often feel well enough to resume work while 
really in a most infective stage of the disease. This is another 
reason why scarlet fever milk-borne epidemics are probably 
more frequent and of greater magnitude than those of diph- 
theria, which is more truly a children’s disease, although adults 
may have them both. 

In the spring of 1910 in Boston, 842 cases of scarlet tever 
were reported in a short time, several cases being fatal. In- 
vestigation proved that all the cases came down between April 
27 and May 5—nine days in all. Further investigation 
proved that the great majority of cases reported in this period 
were on routes of one milk dealer who had several routes, Fol- 
lowing pasteurization of his milk the epidemic suddenly ceased. 
Although the exact source could never be determined, it is 
clear that the original cause of all these cases must have been an 
unrecognized case or cases on one Or more of the farms pro- 
ducing milk for this dairy. In many other instances smaller 
epidemics have been traced back to the identical individual 
responsible—sometimes proving to be a person employed on 
the farm, sometimes a person employed at the dairy or bottling 
plant. 

(d) Septic Sore Throat. Septic Sore Throat is a disease 
whose epidemic nature has just begun to be well appreciated 
in the United States although well known in England for many 
years. Whether we have only recently had the disease im- 
ported, or whether we have failed to distinguish and to appre- 
ciate its essentially milk-borne nature as contrasted with other 
milder epidemics of tonsilitis, is an unsettled question. It is 
possible that like tuberculosis septic infection of the cow’s 
udders may transmit the disease, although it is believed that 
the so-called streptococcic germs that produce it usually get 
into the milk from human sources. At any rate, it has certain 
very striking features. These are: 
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(1) The epidemic can always be traced to a common milk 
supply as the source. 

(2) It does not seem to spread readily from person to per- 
son but principally, perhaps exclusively, through the milk. 

(3) It is very fatal to aged people. 

(4) It is very seldom fatal to children, but 

(5) Produces in them an unusually high percentage of 
serious complications, such as ear diseases, abscesses, heart 
disease, peritonitis, erysipelas, joint or rheumatic involvement, 
pneumonia, acute Bright’s disease—one or other, sometimes sev- 
eral of these, occurring in over 25 per cent of the cases. 

The septic germ, the streptococcus, can usually be found in 
the milk and in the throats of the sick quite readily. In Bos- 
ton an epidemic of 2,064 cases was traced to one of the model 
dairies of New England which for 25 years had enjoyed a high 
reputation for its sanitary standard. 

The facts in regard to septic sore throat teach us more than 
anything else that all raw milk may be dangerous milk. 

(e) Minor diseases spread by milk. 

Worthy of passing notice under this head are: 

(1) The milk sickness or “trembles,’ a disease almost ex- 
tinct now but which prevailed widely in Central States in 
pioneer days, and which disappeared as forests were cleared 
and pastures fenced, Little is known of its real cause but it is 
known to have been produced by using milk and butter from 
herds which were affected with the “trembles.” It was very 
fatal; Nancy Hanks, the mother of Lincoln, died from it. It 
has recently been proved to be due to a specific bacillus. 

(2) The Foot and Mouth Disease. This also is primarily 
a disease of cattle and is very destructive to herds—from eco- 
nomic reasons, not from high animal fatality—but is seldom 
fatal to human beings. 

(3) Garget Diarrhea. The fact that milk from cows suffer- 
ing with garget will produce diarrhea if used by man is so 
well known as to need almost no comment. It is practically 
never fatal. 

(4) Malta Fever. An interesting disease is Malta Fever, 
which is primarily a disease of goats but readily transmitted to 
man by drinking infected goat’s milk. In some parts of Europe 
it is a serious public health problem but not in this country. 
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THE FOOD VALUE OF MILK. 


This aspect of the relation of milk to human health is a par- 
ticularly pleasant one to touch upon. It represents the health 
and life sustaining properties of cow’s milk as an everyday 
article of diet. 

Perhaps the most unfortunate thing about the entire litera- 
ture of milk and the present agitation relative to the use of 
cow’s milk throughout the country is the slight amount of 
emphasis that has been placed on the value of milk as contrasted 
to the dangers of milk as an everyday article of human diet. 

Milk as an incubator of infections, the limitations of the cow 
as a substitute for the human mother, the connection between 
dirty, stale and decomposed cow’s milk and the summer 
scourge of the innocents—all these themes have been worn 
threadbare, all have been argued to the point of exhaustion 
and all more or less conclusively proved. But the beneficent 
role played by the maligned cow even under the most adverse 
conditions, in stepping into the breach between life and death 
when mothers fail, has received all too scanty emphasis. 

It may even be seriously questioned whether some of the 
well intentioned popular agitations, relative to the disease- 
bearing possibilities of milk, have done as much service to the 
cause of humanity, by pointing out the existence and insisting 
upon the correcting of certain very real and serious dangers, 
as they have done injury to that cause by inducing an exag- 
gerated fear of cow’s milk as it is produced and handled at 
present. This fear, in turn, has led to attempts to substitute 
for cow’s milk other materials and products that in the long 
run are vastly more inimical to human health in general and 
to that portion of humanity designated as infancy in particular. 

It may be held that such statements as the foregoing are dam- 
aging to the “clean and safe milk” cause, that any responsible 
officials making such statements are placing themselves in the 
position of apologists for the cause of dirty and disease pro- 
ducing milk. Far from it. Such statements simply indicate 
that the other side of the problem should receive its fair con- 
sideration. 

Exaggeration of the dangers of milk as they are, an insist- 
ence upon nonessential, whimsical, illogical, and excessively 
costly measures of alleged protection of the consumer’s milk, 
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at the present, are never going to successfully solve the prob- 
lem of safe, clean and honest milk for the consumers in the 
future. 

The universal use of milk as an ingredient of a large pro- 
portion of the products of the kitchen has perhaps made us 
lose sight of its prime individual value as a complete food in 
itself, of the fact that it is the only single article of our food- 
stuffs which is so constituted, and is in itself so balanced and 
complete a ration, that human life can be sustained on it alone 
for a long period. 

Cow’s milk and mother’s milk are nearly enough alike in the 
proportion of their various constituents so that by simple means, 
so simple that a person of average mentality can understand 
and carry them out, cow’s milk can be made a sufficiently di- 
gestible food for the average infant. This is particularly true 
in cases where the mother has been able to nurse her child long 
enough to get him at least well started in life. 

Faulty methods of production, distribution, and especially 
faulty methods of receiving and caring for the milk at the 
home give opportunities for pollution of and consequent 
changes in the food value of milk. 

It is not fair, however, to continually place the fault of all 
the bad qualities of milk upon the producer and dealer. The 
unbiased testimony of the best authorities in the country is 
practically a unit in declaring that certainly over fifty per cent 
of the well demonstrated evils of milk should be justly charged 
to thoughtless, careless or almost criminally ignorant methods 
of caring for milk in the home. 


CONCLUSIONS. 


There are several possible ways of solving the health aspects 
of the milk problem. 

One answer is Japan’s—stop using cow’s milk. This is never 
going to be the solution in America, 

Another answer is: Have milk produced from absolutely 
healthy cows in so clean a manner and transported and deliv- 
ered in such a sanitary manner as to keep out all infection. 
This is one ideal that should always be aimed at but practically 
is impossible of absolute fulfilment. 
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As far as tuberculosis is concerned, the economic gain to 
the dairy industry by eradicating bovine tuberculosis is going 
to be so great that I, for one, am confident that within the next 
generation or two the dairymen themselves are going to solve 
this question by eradicating the disease from American herds. 

The most practical answer to the general problem now seems 
to be: Produce milk as clean as possible to protect infants 
from infantile diarrhea due to filth in milk, then pasteurize it 
properly, i. e., under official supervision, to kill the human dis- 
ease germs that otherwise are always liable to get into milk by 
accident. Pasteurization saves lives and therefore this is an 
extremely important question. 

Another practical and possible procedure along this same 
line is extension of sanitary supervision as to health of em- 
ployees in the dairy industry by the health authorities. 

Another practical step is segregation of milk according to 
different grades, with a higher price for guaranteed milk. Then, 
customers when buying inferior, dirty milk, and, hence, possibly 
dangerous milk, must do so with their eyes open. 

Scaring people by foolish and unfair statements on the part 
of health authorities will never solve the milk problem. The 
milk industry is a great industry—it is a great public health 
problem as well. The dairy producer is entitled to a square 
deal as, after all, milk with all its faults is the greatest and most 
useful of foods and returns the greatest amount of food value 
at the lowest price, and greater use of milk should be en- 
couraged. 
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DISCUSSION. 


L. C. Hoxrstron, Leader. 


Mr. Horston: Iam sorry that I am called to open this dis- 
cussion as a producer of milk. I feel that I have no reason to 
get up and discuss these questions which have been brought 
forth by these men who have been trained in their special lines 
of work. I feel that a few questions may bring out something 
on the subject of bacteria and all that sort of thing for our 
good; possibly for the plain man more than for the bacteriolo- 
gist. We have been hearing about bacteria, harmful and harm- 
less, but very little about beneficial bacteria. In fact, the sub- 
ject of beneficial bacteria has never been brought up. 

MemMBeER: The condition of our milk, as we deliver it, has 
been examined by the customer in our section of the country, 
by picking up the bottle and looking for the cream on it, to 
show whether it is good milk. People who use this milk have 
not yet been trained to find bacteria, and we have to take that 
into consideration. The cream line is all that is taken into 
consideration by the present consumer. 

MeEmMBER: Is there more danger in using pasteurized milk 
kept for a long time, than raw milk, as it comes from the 
cow? Perhaps a good many of these questions are foolish, but 
they are questions that are continually arising in the minds of 
farmers. We do not know much about bacteriology, but we 
are willing to learn. We have come here for that purpose. 

Mr. KELLEY: Bacteriology is not as bad as it sounds. It has 
been some years since I have done laboratory work, I have 
never been classed as a full-fledged bacteriologist, but have 
studied about it. If Dr. North feels inclined to take issue on 
what I shall state I believe, I shall be glad to have him do so. 
The question was asked, what is a beneficial bacteria in milk? 
The souring of milk in a natural way is where bacterial bene- 
fits come in. I fail to see why, if milk could be kept just as it 
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is produced, when it is thoroughly sterile, why it should not 
remain so, There is a psycho-therapeutic theory that sour milk 
won't hurt you unless you expect it to. I believe it myself. 

MEMBER: Suppose that a man who is sending his milk to 
the shipping station has a cow that is not well in every respect, 
and the owner keeps sending out milk from this cow. Lots of 
people will keep putting the milk out just as long as they can 
get any milk from the sick cow. I know a man who looks out 
for the milk for his own use, and sends the rest to the city. 
We must figure on the percentage of loss to the farmer who 
does not send out the diseased milk. Many of us will be honest, 
if we are paid to be honest. Sometimes we think the other fel- 
low will be the other way. 

MEMBER: Some prepare the milk by pasteurizing it upon the 
farm. Is it better to do that, or wait until it goes to the dis- 
tributing station and be pasteurized there? 

MEMBER: I am from Missouri; I have to be shown. I 
think the method of pasteurizing milk on the farm is the ideal 
one. Practically, it cannot be done. We are trying now to de- 
termine what is the minimum supply which can be profitably 
pasteurized on the farm. The expense prohibits pasteurizing 
of small quantities. As to diseased milk, if a cow has tuber- 
culosis, she should not be kept. 

Mempser: Is there more danger from consuming pasteur- 
ized milk that has been kept too long, or raw milk that has been 
kept too long? 

MemeBer: In Europe they cook the milk, and it does not 
seem to hurt it a bit. There has been an attempt to prove that 
cooked milk hurts the individual, but, personally, I think it is all 
right, only I do not like the taste of it. The process of pasteur- 
ization was invented to keep wine in France, to kill all the dis- 
ease-bearing germs. A temperature of 145 degrees maintained 
for 30 minutes, will destroy all germs. Anything that goes into 

the milk after pasteurization makes it possible for trouble again. 
Mr. Braprorp: The question whether milk naturally would 
be kept longer if pasteurized, and if in so keeping the results 
would be injurious to the consumer, is in my mind a good deal 
of the time. I inferred from the gentleman who asked the 
question that he objected to the long keeping; certainly, our 
Commissioner of Agriculture gave a tremendous slap at keep- 
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ing milk 72 hours and then 72 hours again. There is a vast 
fluctuation or variation in the consumption of milk. In cool, 
rainy weather, people do not think much about drinking milk, 
and when it comes off hot and dry, people drink more cold milk. 
Sometimes, for a week or ten days, the consumption of milk 
is very small, and then it almost doubles at once. What do 
you do about it, unless you have some on hand when the de- 
mand comes? Some dealers are caught napping—caught with- 
out any. Some one must have some put away on ice, or there 
would be a shortage. 

Mr. Lyrucor: If your milk does not change, you can keep 
it any length of time, and it will be just as good as when fresh. 
I have pasteurized milk at an exceedingly high temperature for 
the sake of spore-bearing bacteria, and allowed it to set until it 
was rotten. 

The gentleman spoke of the cream line as determining the 
value of milk, but in pasteurized milk it does not always appear, 
because, under certain conditions, the cream does not always 
rise, and it is not safe to judge by that. I personally believe 
that milk should be sold on its merits, and people who desire 
it should get it by paying more for it; people who cannot af- 
ford it can buy cheaper milk. The public is not paying fair 
prices for its milk. I figured out the value of milk, based 
upon the fuel value as regards the milk content, and found 
that milk was worth six and one-quarter cents per quart, and 
skim-milk was worth about four cents per quart. You cannot 
sell milk in the city unless the food content is about a certain 
fixed minimum. But there has been no demand to sell milk, 
according to the food percentage, as it should be. In Maine, the 
Turner Center people are apparently buying milk according 
to the food content, but the consumers in Boston are buying, 
not according to value, but according to the cleanliness. 
Whether it is profitable to buy as the Maine people do, I can- 
not say. I have seen milk coming frem dirty and from clean 
dairies and dumped into the same bin and pasteurized. One 
man was bringing milk from Jersey cows, and getting no more 
than the man who owned Holstein cows, though it costs more 
to produce Jersey milk, 

Dr. Woops: Does the preservation of milk depend upon the 
milk pasteurized? Commercial pasteurization is practically 

14 
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without influence upon the chemical condition of the milk, ex- 
cept in the destruction of the so-called enzymes. If milk is 
pasteurized at very high temperatures the albumen begins to 
coagulate. The change occurs at about 185 degrees Fahrenheit. 
When you get the temperature above 150 the albumen begins 
to coagulate, and then the milk will have a cooked taste. 

Question: If pasteurized milk has been kept a long time, 
would the results of using be more disastrous than from raw 
milk which had been kept a long time? Will there be a danger 
from the acid condition of the raw milk? 

ANSWER: The pasteurized milk will have the advantage in 
that the disease germs have been destroyed. 

QuEsTION: Regarding the use of clarifiers, offered by the 
separator companies, can we run our milk through the clarifiers 
and avoid the need of its being pasteurized? 

Dr. Nortu: Specifically, I would not advise putting the 
milk through the clarifiers. In New York most of the clarifica- 
tion is done at the shipping stations. I would not advocate it 
for every farmer; clarification by the dealers is as far as I 
would go. There is rather a marked prejudice in the minds 
of the producers against some of the things that are being 
advocated in the city. Farmers as a class are inclined in testing 
the milk for bacteria, to think this is sufficient. This new 
scheme for grading has been proposed for legislation in New 
York State, and has been proposed in New York City. I as- 
sume, as our point of departure, that we must take it for 
granted that the farmers look upon the production of tmulk as 
a business, and in guaranteeing this milk they want to create a 
market for it. The people of the city prefer to buy guaranteed 
milk. I heard an old farmer say, “These deaths of the children 
in the city do not interest me; if I cannot make enough money 
to take care of my own children, they suffer. We are looking 
after our own children.” 

We are looking upon this milk question from the point of the 
producer and not from the point of the consumer. It seems to 
me that you must look at this from a business standpoint, and 
if you study it closely, you will see that it is for your financial 
advantage, leaving out the question of decency, from the point 
of sanitation. I maintain that if you look at it from a business 
standpoint, that pasteurization creates a market for your milk, 
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and as long as the market for milk is in the city, you can 
create this market in no other way. The milk business is some- 
thing like a powder magazine—you can never tell when your 
milk trade will be blown up and put you out of business, by 
some epidemic, unless you have it pasteurized, because dis- 
eases will crop out, and the milk may be found to be the cause 
of the disease. Now, the farmer ought to want the dealer to 
pasteurize his milk. For the future of the milk market, he 
ought to want the people of Portland, Boston, New York and 
other cities to use two quarts where they used only one before, 
and for that reason they should encourage the pasteurization 
of milk. 

Farmers for years have said it was unjust for a farmer to 
have a herd of Jersey cows and bring milk to the creamery with 
five per cent of butter fat, and get no more for his product than 
the farmer whose milk has only three per cent. At last the 
farmers are getting justice, because stations are paying pre- 
miums for butter fat. It is true that there is just as much 
difference in the sanitary condition of the milk as there is in 
the butter fat. One man brings clean milk and another brings 
dirty milk. The man who takes pains gets no more for his 
milk than the one who brings dirty milk. Is it not a business 
proposition to make cleanliness an object? The producer is 
making a great mistake when he opposes testing for bacteria. 
By testing milk we find out whether the milk is clean or not, 
and then we can use a sliding scale by which the farmer is 
paid, not only according to the butter fat basis, but also on the 
bacteria count. It seems to me that the farmer who opposes 
it is taking action against his own interests. The farmer who 
attaches a label, saying that his milk has been tested and is 
clean, ought to get more for his milk; otherwise there is no way 
in which people can tell whether they are getting clean milk or 
not. We should have clean milk labeled, so that it can be dis- 
tinguished; and when people see a big letter “A” on the milk 
cap, it means milk worth ten cents, and you have established a 
market for extra good milk. We should overcome the opposi- 
tion to bacteria testing and grading. 

QurEsTION: I am selling milk in a certain city in this state, 
where the bacteriologist, in an address a short time ago, made 
this statement: That the farmers of the country were selling 
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milk to the cities of Grade C quality at Grade A price. I am 
getting four cents per quart for my milk. I would like to know 
what the farmers have to say about that? 

ANSWER: In one city we have men who have been getting 
four cents per quart, who were producing one million or more 
bacteria. Men are getting eight or nine cents with lower bac- 
teria. The simple reason is this: We have not been in a posi- 
tion to properly grade milk. 

QuEsTion: Is it practicable for the small cities to work out 
a grade of their own, and have they done it? 

ANSWER: New York City has a very rough grading system, 
because the milk comes in in such enormous quantities that 
you cannot draw the line very closely, but in your small cities 
you can have a system that is much more refined. I think two 
grades would be enough—Grade A for the best and cleanest, 
and Grade B for the poorer grade. The Board of Health 
should test this milk; the dealer takes out a license to sell the 
kind of milk which he wishes. This gives the Board of Health 
a local control over the milk; because the man who takes out a 
Grade One license puts himself under obligation to keep his milk 
up to the standard. If the inspector takes a sample and finds 
the milk not up to grade, he inspects it again very soon; if it is 
not up to grade, it falls into the lower grade, and the dealer is 
fined. It costs less to ask the laboratory to test the milk, and 
take out the poor milk. 

Mr. Braprorp: If milk is brought in, testing under a hun- 
dred million bacteria count, and was properly pasteurized, and 
when it is pasteurized the count was found to be two thousand 
or less, which I believe is a fair count; if that is cooled to 40 
degrees or below (we say on our city carts, milk must be kept 
below 50 degrees) and it is kept a week and tested again and 
it seems all right, I would like to know explicitly if that milk 
is safe? 

Mr. Lyrucor: So far as I can see, that milk is just as good 
as it was when first pasteurized. 

Mr. Braprorp: I remember a case where milk was carried 
from Chicago to the Paris Exposition, tested and took the first 
prize. Wisconsin was the dairy school where it started from. 
It was not pasteurized, but it took the first prize. Was it safe 
milk to use? Is it all right to keep milk a week under proper 
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conditions and then sell it? Is it dangerous? Sometimes it is 
necessary to keep it, but is it right to sell it? 

Dr. NortH: We discussed at great length this question of 
age, as to whether a date means anything, and the opinion of 
milk experts at our convention seems to be that the date is 
meaningless, if you put a date on a bottle or can, because the 
whole question is, what was that milk in the first place? Milk 
a week old, kept under proper conditions, may be better than 
milk an hour old. 

Mr. Braprorp: Several years ago I put forth the idea at 
one of these meetings that the notion of putting the milk in 
cold water, with the idea of getting the animal heat out of it, 
was nonsense; I could not see any difference between animal 
heat and any other heat, and I could not see how the heat was 
coming out of the little neck of a can. That was a curious 
idea; I guess it is pretty well understood now, that the proper 
thing to do is to close the can and set it into cold water. We 
try to sterilize our cans pretty well, and I asked our man this 
morning what counts he had found. He takes a can and some 
sterilized water and washes it out and tests it for bacteria, and 
he tries to know as nearly as possible how many bacteria are 
in that can. He told me it counted but one bacteria in a cubic 
centimeter. That is a pretty small percentage, or even when 
there are several of them. My idea is to put a cover on the 
can, and tell the farmer to leave the cover on until he gets ready 
to use it. I am going to advise them to leave it on until ready 
to fill; then take the cover off, fill and put the cover on as soon 
as possible. This is something we have not done yet. 

Qurstion: What about that can and the odor, if kept in a 
warm place? 

ANSWER: We use a small rubber ring, and I think that is 
what causes the odor, mainly, that we get; and that odor, when 
we pour the milk into the can, will come out; if there is any 
bacteria in the odor, it won’t hurt anything. I have tried by 
experimenting to see if I could taste that rubber odor in the 
milk, but never found that it did any harm. 

Qurstion: The New York contractors sterilize the cans by 
steam, and then dry them by a blast of dry hot air and put the 
cover on. The farmer is told to keep the cover on until the 
milk is poured in. 
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Mr. Braprorp: What is the science of that, anyway? Why 
use hot air? 

ANSWER: Hot air dries the can, and bacteria cannot grow 
in a dry place. 

Dr. Woops: If we take air and cool it down to above zero 
degree, the air has practically no water in it, and so we use 
refrigerating machine with practically no water in it. Water 
is in the air, and air at certain temperature will contain a 
large amount of water; as it cools down there will be less and 
and less water in it. If we could have dry air in Maine there 
would be probably go per cent of the time that cold air would 
be as dry as the warm air in Boston. A morning like this the 
air is pretty nearly saturated and the can will not warm the 
air enough to absorb the water, so the moisture in the can will 
be condensed. 

Mr. Braprorp: You may take ten cubic feet of air, out 
here where it is moist, and put it into a space and heat it and 
there is just as much water in it after it goes through the heat 
as before. That air fills more space than before; there are more 
spaces or interstices in it; of course it has expanded and yet 
the water is there. Although the heat in the can won't help it 
any, I think the warm air would dry out the can more rapidly. 
Dr. Garceton, of Lewiston Board of Health: We are in- 

terested in the tuberculin test of milk. Is it possible to so 
sterilize milk as to render it safe against the germs of tubercu- 
losis? 

ANSWER: American investigators have made many investi- 
gations; their records show that 150 degrees in 20 minutes were 
enough to destroy the germs of tuberculosis. Dr. Rosenthal 
repeated the work of German investigators, also that of the 
American investigators, to find what is called the thermal death 
point of disease bacteria in milk, The leaders of sanitary sci- 
ence in this country have suggested that we use 145 degrees for 
30 minutes, instead of 150 for 20 minutes, because 150 degrees 
damages milk somewhat, and 145 seems between the tempera- 
ture which is not safe and that which damages the milk. I 
feel that it may be considered safe from tuberculosis. 
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CATTLE BREEDING PROBLEMS AND THEIR © 
SOLUTION.’ 


RAYMOND PEARL. 


For some time past the writer has been occupied in the study 
of various problems, both practical and theoretical, connected 
with cattle breeding. At different times reports of the progress 
of these investigations have been made to the Maine Dairy- 
men’s Association and the Maine Live Stock Breeders’ Asso- 
ciation. It is the purpose of the present paper to continue this 
practice. We shall consider a number of problems on which 
attention has been concentrated during the past year, in which 
the practical cattle breeder has a direct and practical interest. 
The results so far obtained do not give the solution of any of 
the problems. On the other hand, these results do help us. 
forward in our analysis of them, There is no short cut to that 
kind of knowledge which will make possible such control of the 
processes of heredity as will enable the breeder surely to attain 
the results he desires. Such knowledge can only be had as a 
result of the careful, painstaking, and necessarily slow collection 
and analysis of accurate data. It is just this thing which the 
Maine Agricultural Experiment Station is trying to do in its 
investigations along cattle breeding lines. 

In the present paper the following topics were discussed 
and the work which had. been done on each at the Maine Agri- 
cultural Experiment Station was outlined: 

1. The relation of milk flow to age in dairy cattle. 

2. Comparison of American Advanced Registry Ayrshires 
with Ayrshires in Scotland in respect of milk production. 

3. The construction and use of a Dairy Efficiency Table. 

4. Inbreeding in dairy cattle, with special reference to the 
Jerseys. 


1(From the Biological Laboratory of the Maine Agricultural Experi- 
ment Station.) 
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5. The physiology of cattle breeding, including: (a) The 
normal duration of heat (oestrum) in cattle; (b) The length 
of time a breeding cow is dry; (c) The age of breeding stock; 
(d) Cystic degeneration of the ovaries. 

6. The inheritance of milk and butter fat producing ability. 

During the past year, work on the investigation outlined in 
earlier reports has been prosecuted energetically. It is possible 
to report definite progress along several lines at this time. In 
presenting this report each of the general lines of investigation 
going forward will be separately considered. 


I. Tue Stupy AND ANALYsIs oF MiLK REcorps. 


During the past year the work in this direction has fallen 
into three chief divisions, viz: (a) The preparation for the 
press of the results of the extended study of the relation of 
milk flow to age in dairy cattle; (b) The preparation of a 
Dairy Efficiency Table; (c) The transfer and analysis of the 
Biltmore herd records. 


(a) RELATION OF MILK FLOW TO AGE IN DAIRY CATTLE. 


The main essential results of this investigation were in hand 
at the time of the last annual report. It has been possible to 
demonstrate in the most complete manner from extensive data 
on the three breeds, Jerseys, Holstein-Friesian, and Ayrshire, 
that the change in milk-flow as a cow grows older follows a 
definite law, expressible in the form of a mathematical equation. 
A preliminary statement of this law has been published.’ 

The preparation of this material for printing has been a 
laborious and time-consuming task. It is now hoped that, 
within a few months following this report, the complete manu- 
script will be ready for the printer. In connection with the 
preparation of this material for the press, a number of interest- 
ing subsidiary matters have come to light. One may be briefly 
considered here. 


*Pearl, R. On the Law Relating Milk Flow to Age in Dairy Cattle. 
Proc. Soc. Exper. Biol. and Med., Vol. XII, pp. 18-19, 1914. 
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COMPARISON OF AMERICAN ADVANCED REGISTRY AYRSHIRES 
WITH AYRSHIRES IN SCOTLAND IN RESPECT 
TO MILK PRODUCTION. 


As set forth in our last report, the records furnished by the 
Scottish Milk Records Society have been the basis of our study 
of Ayrshire milk production. These records, it will be recalled, 
correspond to American cow-test association records in this 
particular, that the records of all cows in each herd, good, bad, 
and indifferent, are included. During this past year we have 
been able, through the kindness of Dr. J. A.’ Ness, President of 
the Ayrshire Breeders’ Association, and C. M. Winslow, Secre- 
tary, to compare the American Advanced Registry Ayrshire 
records with these Scottish records. The results of such com- 
parison, in part, are shown in Table 1. 


TABLE I. 


Comparing Mean Weekly Yields (in Gallons) of (a) American 
Advanced Registry, and (b) Scottish Milk Record 
Society Ayrshire Cows. 


American Scottish milk 
AGE oF Cow. advanced records Difference. 
registry. society. 
PION YC ALS cusses cverers\cyeic ferepeteiie, syAicnenet iets 14.84 +.08 13.61 = .18 1.23 
SUNECCEV.CATS Yen ofsro'ercsarians Soe ety 16.76 +.14 13.84 + .04 2.92 
HOUT WVCATAiis.. = line scntes Brotare. acceva ir 17.47+.14 15.23 + .06 2.24 
POW RATE) 5 GIAO RS CRE R as ee eC 20.32 = .13 18.56 + .098 1.76 


$This figure is for 9-vear-old cows. 


From this table it will be seen that the American Advanced 
Registry Ayrshires outyield their Scottish sisters, on the aver- 
age, from about one and a quarter gallons to three gallons per 
week, or roughly, from ten to 25 pounds. Looked at from a 
relative standpoint it appears.that the American Advanced 
Registry animals give, as two-year-old heifers or as mature 
cows, about nine per cent on the average more milk than the 
Scottish herds. For the three year and four year ages the per- 
centage is higher. 

The standards for admission to advanced registry are just 
as high for the Ayrshire as for any other breed. It appears a 
fair question as to whether a standard which runs less than ten 
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per cent above the general average of the breed for mature 
cows is sufficiently high to get the best results in the direction 
of breed improvement. 


(b) A DAIRY EFFICIENCY TABLE. 


The following kind of question constantly arises in cow- 
test association work: Herd X is made up of cows of various 
ages, from 2 to 14 years, the majority of the cows being fully 
matured (six years or over). These cows last freshened at 
various times. The average production of the herd per cow in 
the last year was 7,500 pounds of milk. Herd Y is also made up 
of cows of various ages, but most of them are young, i. e., under 
full maturity. They freshened at various times and gave for 
the year an average flow of 6,000 pounds per cow. Is Herd Xa 
better producing herd than Herd Y, taking age of cows, average 
stage of lactation, etc., into account? 

Hitherto there has been no definite scientific method of deal- 
ing with this problem. The need for something of the sort 
was first urged to the writer by H. M. Look, the tester for the 
Winthrop Cow Test Association. It was suggested that the 
problem might be looked at in the following way. On the aver- 
age a cow may be regarded as working at her maximum effi- 
ciency when she is, on the one hand, fully mature in age, but 
not too old, and on the other hand, at the beginning of a lacta- 
tion period, say during the first month. Suppose this maximum 
efficiency be designated as 100 per cent. Then the cow’s effi- 
ciency in performance at any other age or stage of lactation will 
be represented by some percentage below 100. Given the 
proper data, and by the use of appropriate mathematical meth- 
ods, it is possible to construct a table which will give these 
efficiency percentages at various ages and months of lactation. 
Such a table has been prepared in this laboratory and is nere- 
with presented as Table 2. The method of calculating this table 
cannot be gone into here for lack of space, but will be presented. 
in a later publication. 


A good team and a good teamster. 
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The manner in which the table is to be used may be shown 
by an example. Let us compare two herds of Holstein cattle, 
of approximately the same size and on nearly the same date. 


TABLE 3. 
Herd A, October 6, 1915. 


Name, number, or | 
other distinguishing | Is the cow | When did she | What is her Efficiency 


mark of each cow or milking calve age? Month of | percent- 

heifer. now or dry? |(freshen) last?} (approxi- | lactation. | age (from 

Cow (or heifer) No. " mate). Tate 2.) 
1 PERCE PEE Milking..... January 715 6 9 46 
Pe vecny cies sero reacte nea Milking..... December ’'14 4 10 38 
Deter acts sie tae oo Milking..... September 715 11 1 88 
(Oe ee orien cc Milking..... March M5 7 7 58 
De cy daniscus tie einaictee Milking..... April 15 a 7 58 
UE RRO A EESea nD compere Ol Milking..... January "15 9 9 43 
Mm a cial n aeke ieee Milking..... January 15 2 9 30 
Diokeve elovcle Sta acaba shots atest Milking..... December ’14 2 10 27 
Ce Cn Cen tees oe ete Milking..... February ‘15 2 8 34 
hy ae See eS Cea oe Milking..... December ‘14 2 10 27 
DU yaravoneke!enscavays Gress iste EV ener ie October ‘'14 6 ~ 0 
Gene donaop snOD oC ID aiden G ciniGee October 714 5 - 0 
MDB Revetocsecesettaronsyanetorore Dry 8 acne April 14 8 - 0 
LAr crush anche vercteiers onereXee$ - Heiferserriecr: 1 - = 
1 Reese eee - Heifer: soeenere 1 - = 
AG Ne isteroievachatexsiereiots - eters seer. ag - = 
ay fir Petre Mb ce ay ere oe - Heifersecmee. 1 - ~ 
1 TCO Don Deo oe - Heifers) ainacc 1 - - 
TIC Pa Ae tare ne echoes Milking..... September ’15 3 1 89 


Total cows and heifers in herd=19. Total cows dry=3. 

Total cows milking=11. Total heifers not yet freshened =5. 

Total cows which have borne calves=14. 

Average Efficiency Percentage for all cows which have borne calves= 
46+38 +88 +58 +58 +43 +30 +27 +34 +27 +0+0-+0 +89=538=38.43% 


14 14 
Average Efficiency Percentage for all cows now milking =538=49 .00% 


11 


Total lbs. milk production October 6, 1915260. 
Average per cow which has borne a calf =260 =18.57 lbs. 


14 
Average per cow now milking =260 =23.64. 
Aah 
Calculated total milk if herd were operating at 100 per cent. 
efficiency (on the basis of all cows capable of milking) =26000 =676.6 lbs. 

38.43 

Calculated total milk (on the basis of all cows now milking) =26000=530.6 Ibs. 
49.00 


Average per cow =48.2 lbs. 
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TABLE 4. 


Herd B, October 1, 1915. 


Name, number, or 


other distinguishing | Is the cow |When did she|What is her Efficiency 

mark of each cow or milking calve age? Month of | percent- 

heifer. now or dry? |(freshen) last”| (approxi- | lactation. | age (from 

Cow (or Heifer) No. mate.) Table 2). 
1 ete Oca ERR RET - Heifer eee 2 - - 
Fish Eid HOD EDBOTOOS F = Helfer. so ics: 2 = = 
cei Oe ROEM See Milking..... September ’15 3 1 89 
Canes BR Sigel da nie eceoameese Milking..... September 715 2 1 73 
eat Sere aoe Rae Milking. .....|November ’14 3 11 36 
Greater atcha eke Dry ae e ra August 14 3 - (0) 
Ge cet eos torsyeeanaye) seus ID NARI crore July 14 3 - 0 
SPER hon eicacisane Milking..... Decem ‘er 714 4 10 38 
Ole Lb eclo eS Meee acters Milking..... April 14 6 18 37 
UO) 5 haicathie die pentane Milking..... September 715 2 1 73 
U2, ee Re aR Pewee ae Milking..... Septem er 715 3 1 89 
NZ Wien enter shears Milking..... September 715 3 1 89 
TS ER seat thay maak Siauats Milking..... February 715 6 8 53 
TAPER eee aa ere Milking..... April 15 8 6 63 
PS. US toe a Car. ba cheer Milking..... May alles 8 5 70 
1) es a Oe each Re eee Milking..... March “LD 12 7 53 
Nie pate hanm soe shewsts: whdeia scans Milking..... April wales 12 6 57 
LS Response gee es SAR OSE ID AZ enceioe October 14 6 ~ 0 
ED cok re sicreeene Mcrae: ne RVs on October 14 3 - 0 
DD ers eras al claves Gzonezebive Milking..... September 715 2 1 73 


Total cows and heifers in herd=20. Total cows dry =4. 
Total cows milking=14. Total heifers not yet freshened =2. 
Total cows which have borne calves=18. 
Average Efficiency Percentage of all cows which have borne calves = 
89 +73 +36 +0 +0 +38 +37 +73 +89 +89 +53 +63 +70 +53 +57 +0 +0 +73 = 


18 
893=49.61% 
18 
Average Efficiency Percentage for all cows now milking =893 =63.79% 


14 


Total lbs. milk produced October 6, 1915290. 
Average per cow which has borne a calf =290=16.1 lbs. 


18 
Average per cow now milking =290=20.7 Ibs. 


14 
Calculated total milk if herd were operating at 100 per cent 
efficiency (on the basis of all cows which have borne calves)=29000 =584.6 lbs. 


49.61 
Calculated total milk (on the basis of all cows now milking) =29000 =454.6 lbs. 


63.79 
Average per cow=32.5 lbs. 


From the above figures it is possible to make precise and 
definite comparisons between these two herds. We note, in the 
first place, that Herd B was operating with more than 10 per 
cent greater efficiency at the time the records were made than 
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was Herd A. Bringing both herds to the same basis of effi- 
ciency (100 per cent)’, however, it is plain that the cows in 
Herd A are much better cows than those in Herd B, the 
average production per cow on the same efficiency of operation 
basis being about 16 pounds per day higher in the former than in 
the latter. This is the fact. Herd A is one of the best herds 
of pure-bred Holstein-Friesian cattle in the state, nearly every 
cow having an A. R. O. record. Herd B is only a fair average 
herd. 

Table 2 has many uses besides that of herd comparison here 
illustrated. It may be used for the comparison of individual 
cows. It forms a much more scientifically accurate basis for 
the age correction of advanced registry records than do the 
rules of entry to advanced registry of any association in this 
country. 


(c) ANALYSIS OF BILTMORE RECORDS. 


This matter will be considered in a later section of this 
Paper. (Ci. p, 240). 


Il. Tue Strupy of INBREEDING IN Datry CATTLE. 


During the past year the work on the theoretical side of this 
problem has been extended along two lines. The first* deals 
with the results which may theoretically be expected to follow 
the continued mating of first cousins of different types, and 
also continued mating of the type uncle x niece. The second‘ 


*Of course any other percentage could have been taken instead of 100. 
The essential thing is to compare both herds on the same percentage 
basis of operation efficiency. One hundred per cent is as good, and in 
some regards perhaps better than any other basis on which to make 
the comparison. 

*Pearl, R. Studies on Inbreeding. VI. Some further considerations 
regarding cousin and related kinds of mating. Amer. Nat., Vol. XLIX, 
PP. 570-575, IO1S. 

"Pearl, R. A System of Recording Types of Mating in Experi- 
mental Breeding Operations. Science, N. S., Vol. XLII, pp. 383-386, 
IQI5. 
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has to do with a system of recording types of pedigrees in 
experimental or other breeding operations. This will chiefly 
be of use to those who are keeping precise records and breed- 
ing more or less along experimental lines. There has also 
been prepared a bulletin on the general subject, which is now 
in press’. 

With the very efficient aid of S. W. Patterson the study of 
inbreeding in Jersey cattle has been brought to completion and 
the results are now being prepared for the press. They give 
us for the first time a definite, comprehensive, and quantitative 
idea of the average degree of inbreeding prevailing in a race 
or breed of domesticated animals, at a particular time in the 
history of that breed. Because of the novelty and general 
interest of these results certain of them are here reproduced 
in Table 5 and Figs- 1-4 inclusive. The derivation and signifi- 
cance of coefficients of inbreeding have been explained in 
earlier publications’ and need not be repeated here. For rea- 
sons which cannot be gone into here, but will be in the detailed 
publications, it is impossible in the case of cattle to arrive at an 
absolutely exact value of the mean inbreeding coefficients. 
What we can do is to determine upper and lower limiting 
values, between which the true, and undeterminable value lies. 
Such upper and lower limiting values are presented in Table 5. 
Recalling that the higher the value of a coefficient of inbreeding 
the more intensely the animal is inbred, we may turn our at- 
tention to Table 5 and the diagrams. 


*Pearl, R. Further Data on the Measurement of Inbreeding. Me. 
Agr. Expt. Stat. Bull. 243, 1915. 

°Cf. for example, Pearl, R. The Measurement of the Intensity of 
Inbreeding. Me. Agr. Expt. Stat. Bull. 215, 1913. 
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TABLE 5. 


Showing Mean or Average Coefficients of Inbreeding for 
American Jersey Cattle, for both Random Samples 
of the General Population of both Sexes 
and Samples of the Animals in the 
Register of Merit. 


MEAN COEFFICIENTS OF INBREEDING. 


No. of|Zo Z Z2 

pedi- Parents. Grandparents.| Great-grand- 

Cass or Group. grees parents. 
inclu- 
ded in 
sam- |Lower | Upper | Lower | Upper |Lower | Upper 
ple. | limit. | limit. | limit. | limit. | limit. | limit. 
1. General population (random sam- 

Pleo) pbulls= see sees hoe pee 67 0 0 1.87) 1.87 |. 5-407) s5r48 
2. Register of Merit bulls........ 63 0 0 1259 *} 1.259) |F 5236" [Vo Nee 
8. General population (random 

Ratiple)) COMBe oxic eh tas. coe eee 0 0 4.10 | 4.10 | 6.97 | 6.97 
4. Register of Merit cows........ 63 0 0 0 0 2.98 | 2.98 

MEAN CoeErFFICIENTS OF INBREEDING. 
Z3 Za \zs 
Great-great Great-great—great (Great)4 
Crass or Grovp. grandparents. grandparents. grandparents. 
Lower Upper | Lower | Upper Lower Upper 
limit. limit. limit. limit. limit. limit. 


1. General population (ran- 
dom sample) bulls........ 11.01 Alea: 19.59 20.79 29.48 RV AT Af 
2. Register of Merit bulls.. 14.88 15.91 23.32 28.39 30.28 43.99 
3. General population (ran- 
dom sample) cows........ 12.50 12.59 21.26 21789) 31.53 33.82 
4. Register of Merit cows.. 9.23 9.42 15.33 16.27 24.63 28.53 
Mean COEFFICIENTS OF INBREEDING. 
Z6 Zi 
(Great)5 (Great)® 
Crass OR Group. grandparents. grandparents. 
Lower Upper Lower | Upper 
limit. limit. limit. limit. 
1. General population (random sample) bulls..| 39.14 | 47.93 | 46.07 63.12 
Zeakegister ol Merit bulls) o.oo eee 34.80 62.03 37.07 Tahoe 
3. General population (random sample) cows..} 41.03 48.18 47.56 63.10 
An MRE gIStEL, OL Merit COWS. <4 25) ee eee 33.12 44.06 39.22 61.45 
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COEFFICIENTS 


SNOL vies INITIO 


Fig. 1. Diagram showing the inbreeding curves for a random sam- 
ple of the general population of American Jersey bulls. The two heavy 
lines give the upper and lower limiting values for the successive mean 
inbreeding coefficients. The true value of the curve lies somewhere 
in the ruled area between these heavy lines. For comparison the curves 
for continued brother x sister (B x S), parent x offspring (P x O), 
and first cousin x first cousin breeding are included. C’ x C’ denotes 
single cousin matings, and C? x C? double cousin matings. 


I5 
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Fig. 2. Diagram showing the inbreeding curves for a sample of 
Register of Merit Jersey bulls. The lines have the same significance 
as in Fig. 1, q. wv. 


DAIRY, SEED IMPROVEMENT, STOCK BREEDERS MEETINGS. 227 


COLFFICIENTS 


SNOILVY INTID 
a7 or 4 


¥/ 


Fig. 3. Diagram showing the inbreeding curves for a random sample 
of the general population of American Jersey cows. The lines have the 
same significance as in Fig. 1, q. v. 


SNOILVYINTII 
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COLFFICIENTS 


Fig. 4. Diagram showing the inbreeding curves for a sample of 
Register of Merit Jersey Cows. The lines have the same significance 
as in Fig. I, q. v. 
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For an analysis of Jersey inbreeding records two results, 
among others, stand out with particular clearness and signifi- 
eance.. hese are: 

1. That American Jersey cattle at the present time, may be 
said in general and on the average to be about one-half as 
intensely inbred, when account is taken of the eighth ancestral 
generation, as would be the case if continued brother x sister 
breeding had been followed. The form of the inbreeding curve 
is, however, very different in the two cases, the brother x sis- 
ter curve being concave to the base line throughout, while the 
actual Jersey curves tend to have their principal curvature 
convex to the base. 

2. That, in general and on the average, Register of Merit 
animals are Jess intensely inbred than the general population of 
Jersey cattle. 

A detailed report of the work on inbreeding in Jerseys will 
be published shortly. The above notes are intended to be 
merely of a preliminary character. 


III. CooprrativE CATTLE BREEDING RECORDS. 


During the past year this project has gone forward smoothly 
and satisfactorily. We are accumulating a unique and ex- 
tremely valuable collection of data regarding many problems in 
the physiology of cattle breeding. Some of the original co- 
operators have, of course, dropped the work during the year, 
for various good reasons. A substantial group of progressive 
breeders has remained faithful to the project and sent in 
carefully made records with unfailing regularity. 

At this time we wish to take occasion again to thank most 
heartily the breeders who have so kindly cooperated in this 
work. We realize that it is some trouble to the breeder to 
fill out these blanks and that when he does it, it is without 
any thought of immediate personal gain, but from the altruistic 
motive of helping along the general knowledge of the laws of 
breeding in dairy cattle. We are extremely grateful to those 
who are helping us. 

We are always glad to add new cooperators to this list. 
Anyone interested in taking up the work, whether a resident of 
Maine or some other part of the country, should communicate 
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with the writer of this report. It is expected that the collection 
of breeding records will be continued for at least one more 
year. 

It appears desirable at this time to present brief statements 
regarding certain of the results which have been reached from 
the study of these records. This is done in Section IV of this 
report. Detailed publication will follow in due time in another 
place. 


IV. Puysiotocy oF CaTrtLE BREEDING. 


Here we shall consider certain topics based in part upon the 
cooperative breeding records, and in part upon other studies. 


I. THE NORMAL DURATION OF HEAT (OEKSTRUM) IN CATTLE. 


The cooperative breeding records furnish extensive data 
bearing upon this point. Table 6 shows for various breeds the 
number of hours which elapsed between (a) the time when the 
breeder observed that the cow was in heat and -(b) the time 
when she was served by the bull. All of the services recorded 
in this table were successful, i. e., the cow became pregnant as 
a result of the recorded service, and either carried the calf 
to term, or aborted at some time before term. 
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From this table the following constants are deduced: 


Average number of hours from discovery 


of heat to service =) 6.3572=: 134 es 
Standard deviation == 5.737 OQ sme 
Coefficient of variation == OU.25 per Cent 


From the above data it appears that: 

I. Successful fecundation of the cow may occur as many 
as 41+ X hours after the onset of heat. What the value of X in 
this expression is is not entirely clear but the available evidence 
indicates that it is small. 

2. While in an isolated instance successful service after so 
long a time as 41 hours may occur, we see from Table 6 that, 
in general, the vast majority of successful services occur at 
much shorter time intervals than this after the discovery of 
heat. Thus over 79 per cent. of these 834 successful services 
occurred within ten hours after the discovery of heat. The in- 
ference from this table is plainly that if one wishes to be sure 
of getting a cow with calf it is not wise to postpone service 
much beyond ten hours after the cow is known to be in heat. 

3. There appear to be no significant differences between the 
distributions for the different breeds. 

Further work on this subject, in which successful and un- 
successful services will be compared, is now in progress. 


2. THE LENGTH OF TIME A BREEDING COW IS DRY. 


One of the points on which the cooperative record blanks 
furnish data is as to the time each cow is dry prior to calving. 
Two important factors are involved here: One, the normal 
duration of lactation, which varies from individual to individual 
and is probably a matter of inheritance in large part; the other, 
the method of managing and feeding the animals. Some pro- 
gressive dairymen aim to keep a cow continuously milking, 
never letting her go dry, but keeping her in good physical condi- 
tion by appropriate feeding. It is of interest to examine statis- 
tically the facts regarding this matter from the herds of some- 
thing like 150 of the most progressive dairymen in Maine. The 
data for 712 cows are given in Table 7. 
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TABLE 7. 


Showing the Time (in days) During which Cows were Dry 
before Calving. 


Days Dry. Frequency. | Percentage 

frequency. 
i ee eRe Gh ONAL ete Vr ae OOH CE 205 28.79 
LVS SIN 1 oot eg ies Die e ak Aad. 4 REE 12 ana 408 57.30 
Shs TOES A ISIE ea RTE RRR MeO 65 9.14 
pemninanere heres Cite eae fy Sees Pet Leet tet 28 3.93 
Lee ae eo So OTROS ah Bena ae Ou cha 4 56 
BAUR) AM ty MeN Sah SAY! SAP PARAT EADIE CTR RAN Satins 2 128 
INGO) Eis Cict anki te Rites ARIE ents Ecie DanC Ole ron oeOI ial 712 100 .00 

From this table we have the following constants : 

Average number of days dry =) SO MOAaE a 74H 

Standard deviation in number of days dry = 29.410+ .526 

Coefficient of variation = 52.04 percent, 


It thus appears that on the average these cows were dry about 
4 days short of two months. Only about 14 per cent of them 
were dry more than 79 days. On the other hand about 29 per 
cent were dry less than 40 days. Cows dry four, five, and six 
months can scarcely be profitable. There must be a very strong 
reason for desiring a calf from a particular cow to warrant 
carrying her dry in the herd for a long period of time. 


3. THE AGE OF BREEDING STOCK. 

The age of the animal is an important factor in many prob- 
lems of cattle breeding. For example, as has been pointed out 
already (p. 216), the milk production of a cow changes with 
age in a definite way. This means that the profitable limits of 
age of a cow as a milker can be determined with precision. What 
is the composition of the average herd with reference to the 
age of the cows composing it? Is it in major part made up of 
cows at their most productive ages? 

Again the question of age is of direct importance in any com- 
prehensive scheme of herd improvement by breeding. No 
principle of genetic science appears to be more solidly grounded 
than that progeny performance is the only sure test of breeding 
worth. But if a herd bull is disposed of before any of his pro- 
geny have reached an age where their performance as milkers, 
for example, can be measured, then clearly this guiding principle 
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of progeny test is playing no part in the breeding of the herd. 
Without this principle in active operation the breeder is in much 
the circumstances of a mariner without a compass. Progress 
towards a desired goal is possible, but it is likely to be by a very 
roundabout and haphazard route, and is sure to be very slow. 
It is a matter of considerable interest to examine statistically 
the age of breeding cattle in the hands of progressive Maine 
farmers and breeders. Data on this point are presented in 
Table 8. It should be noted particularly that all ages recorded 
in this table are the ages of the animals at the time when they 
were bred successfully. Each entry in the table is based upon 
what we call a “completed record.” Such a completed record 
comprises, on the one hand, a service record, and on the other 
hand a birth record, which sets forth the facts regarding the 
calf born as a result of the service accounted for on the service 
record. The ages tabled here are the ages at the time of service. 


TABLE 8. 


Showing the Age in Years of Cattle Used as Breeders. 


b. Cows which 
a. Bulls used! have dropped|c. Heifers bred|d. All females 
as breeders. | one or more | for their first (6 +c). 
calves. calves. 


AGE IN YEARs. 
Abso-| Per- | Abso-} Per- | Abso-| Per- | Abso-| Per- 


lute | cent- | lute | cent-| lute | cent- | lute | cent- 
fre- age fre- age fre- age fre- age 
quency quency quency quency 
22.03 4 .56, 69 41.57| 73 Srot 
26.06) 83 11.66} 92 55.42) 173 19.93 
21.61} 138 19.38 5 3.01} 143 16.29 
15.41] 101 14.19 - - 101 11.50 
5.78] 80 11.24 - = 80 9.11 
5.48} 69 9.69 - - 69 7.86 
2.48) 66 9.27 - - 66 7.52 
-83| 44 6.18 - - 44 5.01 
31] 44 6.18 = = 44 5.01 
- 33 4.63 - - 33 3.76 
- 22 3.09 - - 22 2.51 
41 13 1.83 = — 13 1.48 
- 9 1.26 = - 9 1.03 
= 2 .28 = - 2 23 
= 2 .28 ~ - 2 .23 
= 1 14 - - 1 = fh 
# 1 14, - _ 1 it 
100.00} 712 {100.00} 166 /|100.00} 87819 |100.00 


10The reason for the discrepancy between these two figures lies in the fact that on 89 
out of the 967 blanks there was a failure on the part of the breeder to record the cow's age. 


The more important biometric constants from this table are 
shown in Table 9. 
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These tables present a number of points of interest to the 
breeder of cattle. We note: 

1. The average age of the herd bulls used to sire the 967 
calves included in the statistics was just under three years. The 
median age of these herd bulls was approximately two and a 
half years. This means that one-half of the calves were sired 
by bulls under two and a half years old at time of service 
Seventy-five per cent of all the calves (as shown by the third 
quartile age) were sired by herd bulls less than about three 
years and nine months old at time of service. Less than 15 per 
cent of the calves were sired by bulls five or more years old. 
Let us consider for a moment what these facts mean. A bull 
must be at least three years old before the breeder can possibly 
have had any opportunity to test the milk producing capacity of 
his daughters. But 58.9 per cent of all the calves covered in 
these statistics were sired by bulls under three years of age. 
In other words, in the breeding operations of a large number 
of Maine’s most progressive and wide-awake breeders (for such 
the cooperators in this record scheme are) more than half of 
the calves produced in a given interval of time are sired by 
bulls about whose ability to transmit milking qualities absolutely 
nothing definite can by any possibility be known. It is doubt- 
less entirely fair to assume that essentially the same conditions 
regarding cattle breeding methods obtain in other places gener- 
ally. Is it remarkable that progress is so slow? 

2. In the female half of the herd the conditions are better. 
We see that if we exclude heifers bred for their first calves, 
the average age of the breeding cows is approximately: five and 
a half years. This is an age when, on the average, cows are 
nearly if not quite at their best as regards milk production. 

3. Out of 878 calves, 166, or 18.9 per cent, were the first 
calves of heifers. The average age of these heifers when suc- 
cessfully served for these first calves was approximately one 
year and seven months. Three-quarters of the heifers were 
successfully served for their first calves before they were 2.1 
years old, 
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4. THE RELATION OF THE TIME OF SERVICE TO THE SEX 
RATIO IN CATTLE. 


One of the primary purposes for which the cooperative cattle 
breeding record plan discussed in the preceding sections was 
undertaken was to get comprehensive statistics to show whether 
any definite effect on the proportion of male and female calves 
born could be observed when service occurred at different times 
in the heat period. Work done at the Station some years ago 
suggested that when service occurred very early in heat there 
was likely to be born a larger proportion of heifer calves, and 
when service occurred very late in heat there was likely to be 
born a larger proportion of bull calves. With the hope of get- 
ting a very much larger amount of more precise data on this 
point, and demonstrating whether the suggestion of the earlier 
results was correct or not, the cattle breeding record plan was 
inaugurated. 

A considerable mass of material on this point has accumu- 
lated, but it is thought desirable to wait until another year’s 
records are in hand before reporting further in regard to the 
matter. 


5. CYSTIC DEGENERATION OF THE OVARIES. 


During the past year there has been published the results of 
the study” of an interesting case of a fairly common cause of 
sterility in cows. A pure-bred registered Ayrshire cow, named 
Dorothy of Orono (23010), belonging to the University of 
Maine, produced three calves, on dates as follows: September 
17, 1909, September 10, 1910, February 24, 1912. When 3 
years and 327 days old Dorothy of Orono was started on an 
official milk test of one year, which she completed with a record 
of 11463 lbs. of milk, carrying 417.71 lbs. of butter fat. For 
this record she was entered as No. 426 in the Ayrshire Ad- 
vanced Registry. Her complete lactation record is shown in 
Table ro. 


Pearl R. and Surface, F. M. Sex Studies, VII. On the Assumption of Male Second- 
ary Characters by a Cow with Cystic Degeneration of the Ovaries. Me. Agr. Expt. 
Stat. Ann. Rept., 1915, pp. 65-80. 
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TABLE IO. 


Lactation Record of Dorothy of Orono, 


Pounds 
of 
fat. 


Pounds 


o REMARKS. 
milk. 


LacTATION PERIODS. 


Sept. 21, 1909- Aug. 4, 1910 316 7,840.6) 293.62 7 

Sept. 11, 1910-Nov. 25, 1911 440 |12,426.4| 450.75 | Lactation in which Advanced 
Registry record was made. 

Feb. 26, 1912-March 24, 1913 391 7,016.8) 253.92 |Cow was sick for some time 
during this period. 


After March 24, 1913, the cow never gave any milk. The 
udder rapidly shrunk to a very small size and the animal began 
to show the external characteristics of a bull. This change was 
very slight at first but soon became much more marked. After 
a lapse of 8 months the general external appearance and the 
behavior of the cow were like those of a bull to a remarkable 
degree. The neck had become thickened in its posterior parts, 
and had developed a well marked crest, as is characteristic of 
a bull. If the cow had been so screened that only her forequar- 
ters and neck were visible any observer would have unques- 
tionably pronounced her a male. The assumption of male char- 
acters in these regions was complete and perfect. In the hind- 
quarters the change from characteristic female conformation in 
the male direction, while less striking than in the anterior parts, 
was still clearly evident. The udder shrank away to a very 
small size. The hips and rump took on the smooth rounded, 
filled-out appearance which is characteristic of the bull but not 
of the cow. 

The cow was slaughtered on February 18, 1914. Autopsy 
showed as the only gross abnormality a simple cystic condition 
of the ovaries. Under the microscope these cystic ovaries dif- 
fered from the normal cow’s ovary in but one essential respect, 
namely, that they had no corpora lutea. 

A corpus luteum, or yellow body, is a peculiar cellular struc- 
ture which forms in the ovaries of animals which give milk, 
where an ovum has been discharged. This yellow body pours 
into the blood a chemical substance, which is known to have the 
function (1) of preventing the ovary from discharging any 
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more ova, and (2) of preventing the animal coming in heat 
during the course of pregnancy. 

The case described presents for consideration certain definite 
and clearcut results bearing on the problem of secondary sex 
characters. This cow had been a perfectly normal female and 
had performed all the reproductive functions, both primary and 
secondary, of the sex. It later assumed certain of the secondary 
characters of the male, both in respect of structure and be- 
havior, with perfect definiteness, and, so far as the characters 
concerned go, completeness. The outstanding, and so far as 
could be determined, the only significant, anatomical and physio- 
logical difference between the ovaries of this abnormal cow and 
those of a normal one, consists in the fact that the former 
lacked any of the tissue normally composing the yellow bodies 
or corpora lutea. 

Cystic degeneration of the ovaries is one of the commonest 
causes of sterility (failure to breed) in cattle. No cure for it 
has been discovered up to this time, except a form of surgical 
interference, which has been reported from Switzerland as suc- 
cessful in a percentage of cases when applied by a skilled veter- 
inarian, This is, however, not a practical treatment for the 
ordinary farmer. The results of the present study suggest, as 
worthy of trial, the administration of corpus luteum substance 
as a therapeutic measure in these cases of cystic degeneration. 
There is some reason to believe that if the case were not of 
too long standing a cure might be effected by this means. It 
must be understood that in the light of present knowledge this 
is merely a suggestion, and ts not put forth as a guaranteed 
cure in any sense of the word whatever. It would, however, 
seem worth a trial. The use of this material for somewhat 
analogous conditions in human medicine has met with marked 
success in some cases. 

Some experiments along the line suggested are being carried 
on at the present time. 


V. Tue INHERITANCE oF MiiK AND Burrer Fat PrRo- 
DUCING ABILITY. 


Work on this line has proceeded during the year along the 
two general divisions outlined in earlier reports, viz., (a) the 
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analysis of existing records, and (b) breeding experiments 
along Mendelian lines. 


(a) ANALYSIS OF MILK PRODUCTION RECORDS. 


In this direction the outstanding event of the year is the 
transference and analysis of the production records of the Bilt- 
more Farms herd, of Biltmore, N.C. Through the kindness of 
the manager, Dr. A. S. Wheeler, we were given permission to 
copy and make any use we wished of the records of production 
of this remarkable herd of registered Jersey cattle. In January, 
1915, John W. Gowen, then a member of the staff of the De- 
partment of Biology, went to Biltmore and transcribed the 
records. In this work every facility was accorded him by Dr. 
Wheeler, to whom we desire to extend our heartiest thanks for 
this aid. After returning to the laboratory, Mr. Gowen spent 
the remainder of the academic year in the reduction of these 
records. Asa result of his very efficient and painstaking labors 
we have now in shape for study probably the most complete and 
satisfactory set of records for the study of the inheritance of 
_milk production anywhere in existence. They are far superior 
to advanced registry records because they include records not 
alone of the good cows but of all cows, good, bad and in- 
different. 


(b) MENDELIAN EXPERIMENTS WITH CATTLE. 


As has been pointed out in earlier reports, definite cross- 
breeding experiments, carefully controlled, are absolutely essen- 
tial to the study of the problem of the inheritance of milk pro- 
duction. The experiments along this line with the herd of the 
University of Maine are proceeding satisfactorily, if of neces- 
sity somewhat slowly. In due time we hope to have a consider- 
able number of animals in the cross-breeding experiments from 
which may be tested by Mendelian methods, the way in which 
milk and butter fat production are inherited when a high pro- 
ducing and a low producing breed are crossed together. 

Table 11 gives a conspectus of the animals which have so far 
been born in the Mendelian herd. 
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The heifer No. 1 has been bred to the bull No. O, to produce 
an F: calf. The other F: heifers will be bred as soon as they are 
old enough. 

Question: Did I understand that in the latter part of the 
heat the off-spring is more likely to be female? 

Dr. PEARL: Some people think so. My general opinion is 
the other way. 

QueEstion: Did you mean to say that heifers with a second 
calf produce more milk than with the first ? 

Dr. PEARL: That is probable. We have examined upwards 
of one thousand cows, and in all cases there is a rising from 
the first up to the sixth, and then it varies a little, some breeds 
reaching the maximum later than others. It might not be true 
in every herd; there might be a difference in the herd, according 
to the age at which they were brought to freshen the first time. 

Question: It has been my experience in a herd of 20 cows, 
that in many cases, at the second lactation, the quantity is less 
than the first. I breed at about two years of age. 

Dr. PearL: The average age at which heifers are bred the 
first time 1s an average of one year and seven months old. 
There are quite a considerable number, however, who do not 
breed until they are three years old. 

Question: You spoke of another thing, about cows run- 
ning very regularly as to the amount of milk they give. I have 
found some would hardly pay for their keeping, and then other 
years, would give more than double as much. 

Dr. PEARL: I meant to say that on the average they will 
give more the second year. 
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FUNDAMENTALS OF DAIRYING. 


Frank H. StTapTMuELLER, Dairy and Food Commissioner of 


Connecticut. 


These three, in number, are as follows: 

A. Conversion of bulky and crude materials into more con- 
centrated and valuable products. 

B. Upkeep of fertility of the land. 

C. Relation of milk supplies to public health. 

The first of these principles was developed in the pastoral 
stages of farming and has ever since, as then, in connection with 
the production of meat and wool, provided the only known 
anethod of marketing the growth of all grazing lands. The sys- 
tem of harvesting hay, etc., for the purpose of carrying the 
stock thus needed during the winter, periods of drought, etc., 
was developed and is today maintained, primarily, for the pur- 
pose of conserving the growth of pastures. 

The value of the second principle—upkeep of fertility—fol- 
lowed later and was gradually developed to its present high 
state of application, so that now the stand of stock maintained 
in any country is one of the best and quickest methods of deter- 
mining the existing status of farming therein. 

A brief digression at this place is permissible to review the 
remarkable changes in farm practices forced upon the industry 
of farming throughout New England by the opening of the 
west. Prior to that time, the upkeep of fertility was, with 
minor exceptions, met by the large diversified stock maintained, 
represented by cattle, cows, sheep and swine. This provided an 
option for farmers. They could choose either the production 
of beef, wool and mutton, pork or milk as a means of con- 
centrating their crude products, and still maintain the soil fer- 
tility. 
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With the opening of the west, this option was removed and 
they were gradually restricted to the production of milk, which 
resulted in a yield of milk vastly in excess of the needs of the 
community. The keen competition thus developed, in connec- 
tion with the fact that but two fundamentals of dairying were 
then known, inevitably resulted in a very poor milk when con- 
trasted with milk of the standard now deemed desirable. 

The antiquity of these two fundamental factors was such 
that in recent times they have been rarely considered and their 
presence, if at all recognized, was reflected by a subconscious 
feeling rather than a keen realization of the great economic 
force they exert upon farming. This was so as they were grad- 
ually superseded by more refined problems, such as the breeding, 
feeding, etc., of cows, which, although of vast importance and 
productive of great advances, nevertheless are not strictly fun- 
damental factors. Thus their loss to view has been of little 
significance and little or no injury resulted therefrom so long 
as the fundamentals were but two in number. 

However, with the discovery of the third—the relation of 
milk supplies to public health—they again occupy the fore- 
ground and should always receive due consideration in all dis- 
cussions seeking to establish and define means and methods for 
the production of wholesome and reasonably safe milk supplies. 
To do otherwise must inevitably result in unjust criticism of 
dairymen, for, bear in mind, up to the discovery of the third 
fundamental factor, first sensed about 25 years ago and still 
not well defined, the problem of the dairymen was but twofold, 
viz., to concentrate crude products, and make manure. 

That this task was well done is abundantly proven by the 
great progress made in breeding, feeding and milk yields. Stress 
upon these two factors, however, is now imperative because the 
third factor projects new conditions and methods which can be 
only attained through additional risks, labor and expense. 

Furthermore, it is desirable to dwell upon these facts for the 
reason that the discussion of milk supplies in relation to public 
health must, in the nature of events, be led by sanitarians and 
medical men who, as a rule, know little of the great economic 
importance of the two fundamentals first mentioned.. Nor 
should this be placed to their discredit as their training has not 
embraced this field of investigation. Consequently the zeal dis- 


DAIRY, SEED IMPROVEMENT, STOCK BREEDERS’ MEETINGS. 245 


played in defining the proper spheres of activity to be pursued, 
and because of the novelty of the task, has led to the projection, 
and in some cases advocacy of efforts and actions, which, if 
persisted in will seriously menace the future of dairying. A 
warning of the effect of extreme measures abounds in the de- 
cline in number of cows in Massachusetts and Connecticut dur- 
ing the past fifteen years in the face of a decided increase in 
population. However, this decline of cows should not be en- 
tirely attributed to the reasons just given. Other factors, such 
as increase in the yield of milk per cow and increased consump- 
tion of condensed and evaporated milks have contributed 
thereto. 

Thus we perceive the great duty devolving upon dairymen 
intelligently to keep before the public the prime importance of 
the two factors first mentioned. That is the concentration of 
bulky and crude products and upkeep of fertility. 

Although no distinction in time was given regarding the oc- 
currence of the first two fundamentals, obviously there was an 
interval of many centuries ere the presence of the second was 
discerned as this could first begin to assert itself only after the 
soil depletion of land in the vicinity following fixed settlements 
and abodes became apparent. It is therefore conceivable and 
proper to point out that farmers, where this occurred, were con- 
fronted with just as serious a problem to which they had to 
adjust their practices as now confronts us. Its manifestation 
and expression was simply in a different direction. The net 
result was the same, viz., added expense. In fact, despite the 
antiquity of this second fundamental, its demands still have to 
be heeded in many sections of this country, particularly 
throughout the former fertile prairies of the west. This situa- 
tion clearly indicates that the time is rapidly approaching, if 
not already here, when meat can and will be again successfully 
produced throughout New England. 

As was previously stated, the third and last fundamental is 
still undefined in its application. That is, although the possible 
relation milk supplies may bear to public health is universally 
conceded, divergent opinions exist as to means and methods to 
be employed to attain the desired goal. The question, there- 
fore, is largely an educational one. New problems have been 
projected which will undeniably increase the cost of milk pro- 
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duction. But the art of producing the required milk must first 
be mastered and applied ere a proper recognition of the added 
burden imposed thereby upon dairymen can be expected or will 
be made. This is a fundamental principle of all operations of 
trade. A product must be first made ere a suitable demand 
and market therefor can be reasonably expected. 

Many theories and schemes have been devised for this pur- 
pose in recent years, but the practical working lirnitations still 
remain somewhat uncertain. What has been done is now suf- 
ficiently clarified to admit grouping the same under three heads, 
as follows: 


1. Stable and dairy inspection. 
2. Pasteurization. 
3. Grading of milk. 


It is safe to assume sufficient familiarity abounds regarding 
these to dispense with elaborate detailed statements thereof. 
Such discussion will, therefore, be avoided as much as possible. 

Inspection is the most important measure, although derided 
on many sides and in the last few years seemingly belittled by 
investigations which have tended to display a rather insignifi- 
cant relation, if any, between milk produced under what are 
usually conceived as sanitary and unsanitary conditions, the 
fact nevertheless remains that rational inspection accompanied 
by proper instructions from suitably qualified and authorized 
officials still embraces the most efficient means of effecting the 
desired improvements. This is so because the whole movement 
is one of education and training more than any other. In this 
way producers have all the advantages derivable from personal 
contact and discussion with the instructors, inasmuch as the 
legitimate sphere of stable inspectors is nothing more or less 
than one of instruction. Inspection as at present performed 
does not, perhaps, develop this conception of its function. 
This is readily accounted for by the comparative newness of 
the work. It was necessarily inaugurated at many points, men 
poorly qualified, either temperamentally or by training, were 
employed as inspectors and the methods, standards, etc., advo- 
cated, were not clear and well defined. Such conditions if con- 
tinued can have but one termination, viz., distrust and ridicule, 
which we well know has resulted in numerous sections. 
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Efforts to overcome these obstacles resulted in the score card, 
which had an additional advantage in the subtile coercive 
power vested therein by the publication of the scores of any 
particular locality. Score cards are now in favor in many 
sections. Their final adoption and use is still somewhat uncer- 
tain. Where score cards are used they should never be pub- 
lished, although failure to do so will rob them of their coercive 
function. 

In cases where a single high rating occurs, more as a result 
of an accidental combination of circumstances rather than in- 
telligent action, and the average of several scores for the same 
stable is low, it is asking too much of human nature to remem- 
ber any other than the one high score, when advertising or 
dwelling upon the value of this particular product. In brief, 
they lack permanence and stability, two essential qualities of 
publicity. Furthermore, non-essentials are apt to be over em- 
phasized and essentials to be underrated. This is particularly 
true with the U. S. score card—the one in most general use. 
Bearing in mind the object of score cards, viz., protection of 
public health, any system which fails emphatically to emphasize 
the water supply, and health of employees and cows, must 
necessarily be open to criticism. The multiplicity of detail in 
the U. S. Card prevents this. 

Moreover, inspection has been unsatisfactory and deficient 
because of the method in which it has generally been developed. 
It has usually originated and is still generally directed by 
boards of health of different cities or localities, each proceed- 
ing in its own way, employing various methods and standards. 
Thus it becomes apparent that the conception of inspection as 
an educational movement has been submerged and lost to view 
by these chaotic and uncorrelated efforts. Progress will be 
unsatisfactory so long as the educational phase of the problem 
occupies this position. Proper understanding can be hastened 
and become firmly established by recognition of the defects 
heretofore mentioned and the standardizing of the work 
through centralization of authority. This principle was recog- 
nized and approved at a conference of delegates appointed by 
the governors of the states from which milk was sent to New 
York, held at New York several years ago under the auspices 
of the New York Milk Commission, where it was decided that 
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inspection should be state-wide rather than by cities or towns. 
As one of the delegates to that convention, I voted in favor of 
such a recommendation, which action has recently been sup- 
ported by considerable observation and experience in the ad- 
ministration of one of the inspection provisions of Connecticut. 

The details of such efforts, such as frequency with which 
inspections should be made, method of taxing costs thereof, 
etc., are still to be worked out. It is safe to state at this time 
that inspections must be made with sufficient frequency in 
order that the effect of previous work shall not be dissipated 
and lost. These details offer no serious obstacles and the 
work, when once well comprehended, can be readily and 
properly organized. In my opinion, inspections directed pri- 
marily as an educational effort and supplemented only by police 
regulation in urgent cases, and directed from one point in each 
state, will prove to be one of the most efficient means of meet- 
ing the problems projected by the third fundamental factor. 
Any other means of arresting many forms of infection at their 
source of origin is inconceivable, and it is well known that most 
of the difficulties liable to develop in milk originate at the 
source of its production, viz., in the cow stable. A plan has 
been recently formulated to reduce the inspection work if not 
ultimately supersede it. This scheme seeks to arouse and stim- 
«late interest in the production of clean milk by offering prizes 
therefor. This is now on trial in Massachusetts where it is 
reported as being successful. Although such a system may be 
moderately satisfactory during: the transitional period, now 
present, the principle is wrong. Proper and enduring stimu- 
lation can only come through economic recognition for the 
service rendered and expressed by systematic, regular and ade- 
quate remuneration commensurate to meet the added burdens 
imposed to safeguard milk supplies. 


PASTEURIZATION. 


Soon after the presence of the third fundamentai was sensed, 
efforts to meet its needs were naturally directed towards stable 
improvements. Wherever such efforts were undertaken it 
soon became apparent that the desired changes found neces- 
sary in stable methods and practices would invoive a large 
outlay of money, and daily increased cost of production. After 
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years of somewhat superficial investigations prompted by fear 
of the threatened advance in the price of milk, coupled with 
unwillingness to admit or concede that milk so produced was 
correspondingly worth more, directed attention to the devise- 
ment of shorter paths to righteousness and proportionately 
cheaper than those obtainable by stable improvement. This 
line of work first resulted in the recommendation that milk be 
sterilized. After some years of trial this was found to be un- 
satisfactory and was finally superseded by pasteurization as 
the only practical and safe way to provide wholesome milk 
supplies. The trend towards pasteurization is particularly 
strong at present in all large centers of population. That 
pasteurization, as now usually performed, does have a tendency 
to prolong the commercial life of milk, must be conceded. This 
is accomplished by the effect such treatment of milk has on 
delaying its souring. Its merit as a factor in the protection of 
health still remains somewhat uncertain. The interval of 
time during which it has been in use has been too brief to 
warrant the formation of definite opinions thereon. Pres- 
ent indications are that as a life saving proposition it will prove 

to have been over-rated, although it will be employed to a 
considerable extent because of the commercial advantages pre- 
viously stated. When the time that elapses between the pro- 
duction and distribution exceeds 24 hours, these advantages 
become inviting and rapidly enhanced as the time limit in- 
creases. Hence, pasteurization will first be employed in such 
communities where much of the milk used, necessarily, at 
present, comes from rather remote points. From the commer- 
cial point of view, there is no advantage apparent in pasteur- 
ization of milk where the milk can be delivered to consumers 
within 24 hours of its production. 

' There are certain grave objections to pasteurization that will 
ultimately demand attention. First, the logical effect thereof 
is to place a premium upon carelessness and filth. That is, 
this method is but the culmination of efforts seeking to evade 
the added costs that inevitably must result from stable inspec- 
tion and the changes in practices and methods such inspection 
will impose. Attempts to reduce costs are always laudable, 
but the method and ultimate effect involved should not be 
overlooked. . 
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Second, as at present applied, a primary principle of pasteur- 
ization, particularly when viewed as a health measure, is 
ignored. This is, that if milk is to be pasteurized, it should be 
done immediately after the milk is taken from the cows, and 
not 24 to 72 hours thereafter, as is now the case, 

Third. The difficulty of systematically enforcing pasteur- 
ization where it is required. 


GRADING MILK. 


That milk should be graded is admittedly desirable. More- 
ever, grading should be of a two-fold nature. Some distinction 
of food nutrients and another regarding sanitary qualifications 
appear desirable. 

This is now being tried in some places, notably in New York. 
The classification now generally attempted embraces five 
grades, viz.: Grade A—pasteurized and _ unpasteurized. 
Grade B—pasteurized and unpasteurized. Grade C—pasteur- 
ized. The difference between the Grades A, B and C, is 
mostly one of cleanliness as determined largely by the bacterial 
infection of each. Similar objection exists respecting grading, 
as the last one mentioned regarding pasteurization. In fact, 
the police supervision required by grading is so stupendous as 
to raise grave doubts regarding its practicability. The daily 
detail essential to the proper classification of the milk offered 
from day to day will be so great that the cost of the super- 
vision thereof, in order that the grading is properly and sys- 
tematically performed, is at present prohibitive. Consequently, 
the work is liable to be indifferently performed and inaccurate. 

From this brief review of this important problem, stable in- 
spection, despite its present bad repute, appears to be the most 
rational method to be employed in determining the proper posi- 
tion in the field of dairying of the third fundamental. In 
conclusion, it is proper to point out that among dairymen there 
are many misfits—men, who by lack of training, proper sym- 
pathy, etc., are disqualified from ever attaining any degree of 
proficiency therein, Furthermore, there are many to whom the 
conditions projected by the addition of the last fundamental, 
milk supplies in their relation to public health, is intolerable. 
Unfortunate as these situations may be, and worthy of much 
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sympathy and regret, nevertheless, that these abound is noth- 
ing more or less than occurs daily in all walks of life. Nay, 
even today, in those sections where the second fundamental, 
viz., upkeep of fertility is just beginning to assert itself, there 
are quite a few who, rather than bow down to its dictates, pack 
up and seek either new lands or embark upon other ventures. 
Likewise many who have been dairymen will gradually cease 
to be such under the new regime now confronting us—beef. 
In fact, the whole process can be simply expressed as one of 
readjustment, both of individuals and practices. This will 
necessarily be slow because of the magnitude of the interests 
involved, both numerical and financial. Moreover, the full 
position of this fundamental factor will not have been fully 
determined until consumers have also readjusted their domestic 
expenditures to accord with the increased costs imposed upon 
dairymen. 

But, dairymen, bear in mind, a product has first to be made 
ere a Suitable market and price can be created therefor. 


PRIZE ESSAYS: 


Prizes were offered by the Maine Dairymen’s Association, the 
same as in 1914, for the best three essays written by students 
taking agricultural courses in secondary schools in the state— 
subjects selected by the association. First prize, gold watch; 
second, silver watch; third, fountain pen. 

These prizes were won by Ramon Strout of Greely Institute, 
Cumberland Center, Chester H. Bean of Maine Wesleyan Sem- 
inary, Kent’s Hill, and Jesse Bangs of Freedom Academy. 

The presentation was made by Dr. L. S. Merrill, Secretary 
of the Maine Dairymen’s Association. 

The essays will be found in the following pages: 
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WHY SHOULD AGRICULTURE BE TAUGHT IN OUR 
SECONDARY SCHOOLS? 


RAMON Strout, Cumberland Center, 
(Prize Essay.) 


Agriculture, the oldest science known, has but recently 
been introduced into the course of study of any secondary 
schools. A few years ago the necessity of preserving the fer- 
tility of the soil led the government to establish experiment 
stations and to conduct research work, the result of which has 
been the publication of a large number of bulletins and text- 
books on the various phases of agriculture. Their books and 
bulletins have been used for instruction in many secondary 
schools and agricultural colleges of the nation. Our question 
for discussion is, “Why should agriculture be taught in our 
secondary schools?” I believe that for four reasons agricul- 
ture should be taught in our secondary schools. First, it helps 
to keep the boys on the farms; second, it teaches them scien- 
tific methods of agriculture; third, it benefits the community ; 
fourth, it benefits the school. 

Of late years there has been a great rush of beys from the 
farm to the city. The abandoned farms all over the state show 
this. The stirring life and seemingly high wages attract them 
more than the slow life on the farm, and they do not stop to 
consider that it will take all they can earn to barely support 
them in the city. The average boy brought up on the farm 
sees in life nothing but labor. To show him how interesting 
farm life can be is one of the opportunities of agricultural 
teaching. This opportunity is being improved by practical 
experiments which illustrate things learned in the text-books. 
We have a room in the basement of our school building which 
we use for an agricultural laboratory. There we have mate- 
rials for performing experiments with the different kinds of 
soil, and equipment for testing milk and cream. Last year the 
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class studying domestic animals had the privilege of judging 
the cows of many pure bred herds. These experiments awaken 
the interest of boys in farming. If agriculture is taught 
throughout the state, I believe we may hope soon to see the 
abandoned farms once more occupied. 

The second reason is, it teaches the boys scientific methods 
of agriculture, their importance, and their application to the 
home farm. The older farmers are slow to accept modern 
methods, preferring to do things the way they have always 
done them. They hate to pay out money for farm improve- 
ments, not realizing that they must spend money to make 
money. Why is it that a city business man will buy a farm 
and will sometimes be more successful than the farmers around 
him? It is because he knows the value of modern methods 
and will grow two blades of grass where his neighbors grow 
but one. He has profited from the experience of those who 
have investigated the best methods of agriculture. The boy 
studying agriculture in high school has an opportunity to 
learn these methods. For example, the class studying orchard- 
ing in our school had the privilege of picking, grading, and 
packing apples under the teacher’s direction ir a nearby 
orchard. The practical work that the boys get in school in this 
way shows them that in order to succeed they must learn to do 
things well. Thus they form a desire to raise some product on 
their home farm and strive to follow the best methods in doing 
so. In this way they learn to specialize. 

The third reason is that it helps the community. The agri- 
cultural school leads a greater number of boys to stay on the 
farm and thus helps the community by increasing the number 
of useful citizens. For are not the boys of today the citizens 
of tomorrow, and where are better or more useful citizens to 
be found than among the farmers of a community? Agricul- 
ture in high schools also leads to the establishment of associa- 
tions which are beneficial to the farmers. Our instructor in 
agriculture has just started a Cow Test Association which has 
over twenty members, already. Although the association is 
founded primarily for testing the milk produced by the herds 
of its members, it will later work out feed standards. Its 
members will also eventually cooperate in the purchase of 
farm supplies. A Farmers’ Extension School will be held at 
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the school building during the vacation in December. Will not 
the community interest aroused in this way tend to vastly im- 
prove farm conditions? Who can estimate how much finan- 
cial assistance the secondary school, through its agricultural 
instruction, may be to the farmers of the community? 

The fourth reason is, that it benefits the school. Farming 
communities are slow to see the value of a school offering 
purely classical courses, whereas, they will see visible proofs 
that a school offering an agricultural course is benefiting them 
and will tender it their support. Boys, too, who intend to 
farm would rather go to an agricultural school. I know at 
least two boys in my own town who would probably have at- 
tended other schools, had not Greely Institute been the only 
school within a practical distance which offered instruction in 
agriculture. 

In the school garden the community sees the methods taught 
actually applied. This fall we ploughed about one-half an 
acre on the school campus and sowed one-quarter of it to 
winter rye which we shall plough under in the spring. Next 
spring we shall plant the remainder of the ploughed ground to 
early vegetables which we shall take turns in marketing, it 
being as important for a farmer to know how to market his 
crops as to grow them. These experiments in the school gar- 
den, in the laboratory, and on the farms of the community, 
make the course in agriculture seem practical and interesting 
to the students. They serve as an attraction to prospective 
students. They increase the interest of the alumni and of the 
community in the school. For these reasons I believe agri- 
culture should be taught in our secondary schools, 


Horned Dorset ram two years old. 


Hampshire Down ram and ewe. 
From Long Branch Farm, Bowdoinham. 
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WHY SHOULD AGRICULTURE BE TAUGHT IN OUR 
SECONDARY SCHOOLS? 


CHESTER H. BEAN, Kent’s Hill. 
(Prize Essay.) 


Agriculture within the past few years has become one of the 
important subjects taught in secondary schools. It is only 
recently, however, that the benefits derived from teaching agri- 
culture in secondary schools have been realized. Before the 
twentieth century very few secondary schools offered a course 
in agriculture. This is due largely to the fact that the question, 
“Why should agriculture be taught in our secondary schools?” 
has seldom been clearly answered. 

An education in agriculture, equal in thoroughness to that 
given in other subjects in secondary schools, is a stepping 
stone to a higher education along agricultural lines in college. 
Such an education gives the student sufficient knowledge of 
the scientific side of farming to enable him to enter on the 
advanced work of college without loss of time. This education 
is especially valuable to the city student for it gives him an un- 
derstanding of the principles of farm work, which enable him 
to enter the college work on a fairly equal footing with the 
student from the farm. 

Mathematics and languages have been taught for hundreds 
of years, largely for the benefit which they give the student 
by helping him to remember and to make the student broader 
minded by making deep and logical thinking necessary. Why 
should not agriculture be taught for the same reason? It is 
seldom denied and often affirmed that the actual work of 
agriculture, or agricultural study, requires as keen a mind as 
any line of business or any study. 

An education in agriculture is beneficial to every student, 
whatever his future occupation may be, for it is an undeniable 
fact that the more subjects a person understands the better he 
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enjoys life. More than this, such an education benefits the 
student by showing what he must face, for no education shows 
plainer than an agricultural education what a complex thing 
any occupation will be when once a career is started. 

A secondary school education in agriculture gives the city 
man something in common with the farmer, for he understands 
something of.the farmer’s work and difficulties. With this 
knowledge, an intelligent city man no longer ridicules the 
farmer, for he realizes that the farmer does and must have 
at least an average intellect if he is making a success on the 
farm. 

If city men, as a whole, had such an education it would 
undoubtedly lessen the division between the country and the 
city. This would pave the way for cooperation between the 
farmer and the consumer of farm produce, which is an impor- 
tant factor in reducing the cost of living and of making the 
farm pay. 

It might be said that agricultural education might well be 
left to the colleges, but only a small part of secondary school 
students attend college; and some of the secondary school stu- 
dents might not go above the graded schools were it not for the 
agricultural courses. 

Agricultural courses increase the attendance of secondary 
schools, for some students will go to a school where they may 
receive a classical and an agricultural course at the same time, 
who would not spend two to four years obtaining one course 
alone in schools which offer only one course. 

Finally, agriculture is a direct benefit to the student who 
wishes to become a farmer. Few farmers understand the 
figures on the bags of the fertilizers which they buy, well 
enough to find by such figures the pounds per ton of the whole 
of each constituent. Fewer, still, could explain the analysis 
on the feed sacks, in which they often buy feed which they do 
not need.. Few farmers understand the reasons clearly which 
make cultivation of crops so beneficial. 

A secondary school education in agriculture helps the farmer 
to understand the chemical side of farming. He learns to 
study the analysis of fertilizers and grains. He understands 
the average analysis of crops which are commonly grown for 
feeding. He learns to work out rations from the analysis of 
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various feeds. The would-be farmer learns the chemical side 
of soil cultivation and of plant growth. He learns the physical 
side of crop production, for he learns when to plow, depth to 
plow and cultivate and many similar operations. An agricul- 
tural student learns the improved methods for many things, 
like corn selection, seed testing and the use of machinery in all 
crop production. 

Of course it is possible for the farmer to learn these things 
without entering a school building, but every subject may be 
mastered by the student without the school. Schools were 
organized for the purpose of more quickly passing the knowl- 
edge of one to the next, and for that purpose the school is as 
valuable to agriculture as to other subjects. 

Agriculture benefits the student who plans to be a farmer, in 
teaching him how to study or read agricultural publications. 
He learns to ask the reason for results obtained from new 
methods, or for the variation of results under apparently the 
same conditions. He learns to ask proof for statements before 
believing them. He learns to apply the experience of other men 
to his own conditions of location, soil and climate. He learns to 
study agricultural department bulletins and books and papers on 
agricultural subjects, to learn newly discovered facts. 

There is no quicker way for a young farmer to get in touch 
with the world of agricultural research than through the course 
in agriculture in secondary schools. He may become ac- 
quainted personally with leaders in agricultural work, or he at 
least hears speakers of that type. He learns that the agricul- 
tural department is really doing something and he naturally 
wishes to hear the speakers who come within reach of his 
home from time to time. 

Thus the farmer, who has a secondary school education in 
agriculture, looks for help in his work to agricultural bulletins, 
agricultural papers and books, and the men of the agricultural 
department. 
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ADVANTAGE OF AGRICULTURE IN SECONDARY 
SCHOOLS. 


Jesse Bancs, Freedom. 


(Prize Essay.) 


Agriculture in secondary schools is a great boom to any 
community and has not been introduced until late years. In 
Michigan, in 1911, but six schools offered courses in agriculture 
and in Massachusetts, the same year, only eight schools taught 
this branch. Many states have seen their error and have fol- 
lowed the example of their neighbors. The colleges have also 
taken agriculture into their courses, 

The last few years has decided a new course for agriculture ; 
from now on farming is going to be carried on scientifically 
under better and improved methods. The farmer of tomorrow 
is going to be a business man and he is required to be educated 
in several branches, so as to be able to cope with any problem 
which may come before him. In a high school, while a boy 
is taking agriculture he is also taking other studies, such as 
English, mathematics, history, etc. The people now are just 
beginning to pick up the “Back to the Farm” movement, prob- 
ably due to the teaching of agriculture in secondary schools. 
The farmer of tomorrow is also going to be the aristocrat of 
the country, partly on account of the invention of the automo- 
bile and other machinery which enables him to “see the coun- 
try,” and to do his work without much hard labor. But mostly, 
in that the boy, when entering high school, will become enthu- 
siastic over the agriculture project and will take that course 
and later enlist in the ranks of the world as a scientific farmer. 

Some schools have a school farm where experiments can be 
carried on and where the boys can work their board and also 
learn more than they would from what is in the various books, 
but the majority of schools have no farm and the students 
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carry on their experiments at home. An example of this is 
at Freedom Academy where agriculture is taught as well as 
English and college preparatory, also. 

The first year is devoted to a study of the soil and also of 
the different fertilizers. This gives the student a base on 
which to build his agricultural knowledge. The second year is 
taken up in the study of poultry, cattle, sheep, horses, swine, 
etc., and the feeding of the different animals. The second 
year is perhaps the most important of all, because the student 
just begins to get an insight in the work. The third year is 
passed in studying farm crops, fruit growing and intensive 
farming. Next comes the fourth year which sums up the 
whole in the study of farm management. This last year in- 
volves a rather hard question to be answered, because of the 
various conditions which some farms are in. 

In a community where there is a high school or academy 
offering a course in agriculture, there is most always a large 
amount of competition. The average farmer of today did not 
have a chance to study the science of farming, but their sons 
bring home to them the fact that scientific farming is not alto- 
gether theory, but also practical. It starts a thrill in the 
heart of the farmer of yesterday and he begins to open his 
eyes and take an interest in the practically new science which 
the state department and the local school open up to him. 

In a locality where there is no school the farmer does not 
have a chance to see the results of farming scientifically, ex- 
cept from reading magazines, and he will take no stock in 
them, because he will say, “Father never did that, and I guess 
he raised as large crops as they do at that experiment station.” 
His statement is true in some respects: If a man has plenty 
of sound common sense he can reason things out, although he 
will be ignorant of the manner in which the fertilizers unite 
with the elements in the soil and form plant food, and also to 
ascertain when some of the elements are lacking. The boy who 
grows up in such a community will want to go to the city and 
leave the farm, on account of its being rather a bore and be- 
cause he does not get the thrill of getting up early in the 
morning and out into the fresh air, of getting the cows milked, 
the horses harnessed and on his way to town with the milk or 
other farm products. 
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In Waldo county, in this state, there are a number of schools 
where agricultural courses are taught. The boys have become 
interested in potato and corn clubs which are being supported 
by the University of Maine. In a recent potato club which 
was formed last winter it showed that an agricultural training 
was of great value, as the winners of the high prizes were 
students in agricultural schools. 

Maine was one of the first states to advocate scientific farm- 
ing and to put agriculture in secondary schools. Maine is not 
first in the production of crops, probably on account of climatic 
conditions and the intensive plan of farming, but she has taken 
great strides of late towards breaking world records for the 
production of some crops. 

The one great purpose and sole aim of all industries is to 
thrive and make money. That is just what is taught in these 
schools: What crop to raise, and how to raise it to the best 
advantage for the most profit. As agriculture seems to be an 
industry which thrives in any locality, it would seem to be 
better for each boy living on a farm to stay at home, where 
he can be free from drudgery, enjoy a great variety of work 
and help feed the millions of people in the city who are calling 
for more and more of the various farm products. It is a 
question which can be thought on and talked about and still 
not come to any conclusion; but each boy should give it careful 
consideration before adopting it or casting it aside. 
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ADDRESS. 


L. C. Horston, President Maine Seed Improvement 


Association, 


After a most variable, exasperating and disappointing sea- 
son, we have again met to discuss ways and means of working 
in unison with nature to produce sufficient crops to supply our 
share of sustenance to a world continually calling for a better 
product. 

In trying to obtain larger yields we have too often over- 
looked the value of a crop of quality. We, as an association, 
have now to keep in mind the demand of a public more dis- 
criminating in its tastes than any that has gone before. We 
farmers who cater to a retail trade find our customers are 
calling, not so much for just potatoes as for a potato of fine 
cooking quality; not for just peas, but for peas that are 
tender, sweet, and luscious; not for just sweet corn, but for 
corn that is tender and the acme of sweetness. 

Now what demands the public make of the retail farmer 
will soon be made of the farmer who sells in a wholesale way. 

To the writer, having been in touch with this Seed Improve- 
ment Association since its inception, great studies have been 
made in seed selection, as to yield, freedom from disease, and 
trueness to type. Those of you who remember the first ex- 
hibits will remember especially the variation shown in a single 
example of what was then thought to be good seed stock. 
Look at the change today. Our business is still growing and 
the problem of obtaining and training inspectors will soon be 
cne not easily solved. 

Up to the present, only the call of the seedsmen and _ pro- 
ducers has been heard; but soon, not only we, bvt they, will 
have to listen to the incessant cry of the ultimate consumer. 

Quantity has been the goal sought, but quality is bound to be 
the one attained. Let us hope they may both go together, but 
nature seldom works that way. So do not let us forget this 
general rule, but keep in mind always the demand of the con- 
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suming public, and that he is coming to care less and less for 
the cost or nutritive value of an article so long as it pleases the 
eye and sense of taste. 

I recommend that this subject be taken up at this meeting 
for discussion. 

A crop that seems to need a great deal of care and atten- 
tion is sweet corn. It means a good deal to the State of Maine, 
for no other soil conditions seem to produce such corn. 

Our state is the garden spot of the world for the production 
of sweet corn and, as such, should not we see to it that we do 
not lose an income that is rightly ours if we take proper pre- 
caution to keep it within our grasp. I think it is conceded, by 
practically all growers of this product, that the chances of ob- 
taining a fair yield is becoming a greater gamble every year. 
This is due in a great part to the fact that a very small percent- 
age of our seed is raised in the state or in latitudes as far north 
as ours. Nearly all of our seed comes from southern points 
where the seasons are much different than ours. Should not 
we raise our own seed? Is it right that we should waste our 
time and the fertility of our soil in trying to raise a crop from 
unacclimated seed? Probably we will never kncw by many 
thousand dollars the amount that has been lost this year, due 
largely to this cause. Someone will say that the greatest loss 
in crops any year is largely due to poor or improper seed, but 
for the amount of seed planted there is not the slightest doubt 
but that the sweet corn yield is, or possibly has become, the 
most conspicuous example of what is likely to happen when our 
seed is raised where the seasons are longer and warmer. 

The last few years have given us warnings. Skall we heed 
them? In order to protect the sweet corn industry some way 
must be devised for making it an object for all farmers in 
every section where sweet corn is raised to devote their energy 
to the production of seed. 

This work is being carried on to some extent by the ex- 
tension work of the University and has proven a success in 
so far as they have practiced planting locally grown seed. 

Is it not time that we appoint a committee to wait upon the 
Canners’ Association, to ascertain views on this subject and 
the best methods of handling a crop so eventually a crop of 
Maine? 


DAIRY, SEED IMPROVEMENT, STOCK BREEDERS MEETINGS. 263 


RESOLUTIONS PASSED BY MAINE SEED IMPROVE- 
MENT ASSOCIATION. 


Resolved, That this association adopt, as a permanent feature 
of its annual meeting, a sales table where members of the as- 
sociation may display and offer for sale certified seed; and 
further, that the executive committee employ an attendant to 
look after and take orders for such seed. 

Whereas, seed of questionable merit has been exhibited at 
our annual meetings, be it 

Resolved, That the judges be given authority to withhold, 
at their discretion, any or all premiums from such exhibits. 

Resolved, That a committee of three be appointed to confer 
with the Maine Canners’ Association, with the object of secur- 
ing the use of locally grown sweet corn seed. 

Resolved, That the joint meetings of the Maine Live Stock 
Breeders’ Association, the Maine Dairymen’s Association and 
the Maine Seed Improvement Association have been a success 
and are of much benefit in advancing the interests of these 
associations. 

Resolved, That the Maine Seed Improvement Association 
endorse the county demonstration work as carried on under 
the direction of the College of Agriculture and we would 
strongly urge the desirability of extending this work as much 
as possible. 

Resolved, That this association endorses the work of the 
Girls’ Agricultural and Canning Clubs and heartily congratu- 
lates them on the excellent exhibit they have made at this 
meeting. 

Resolved, That we especially congratulate the farmers on the 
splendid exhibits of seed and dairy products they have made 
this year. We believe that these exhibits constitute one of the 
most important features at our meetings and that every effort 
should be made to increase them. 
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Resolved, That the association appreciates the efforts of the 
Lewiston Board of Trade, the citizens of Lewiston, the press, 
the railroads, the exhibitors and all others who have assisted in 
making this meeting a success. 

R; Ly: COPELAND; 

M. D. JONES, 

F. M. SURFACE, 
Committee. 
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POTATO GROWING AND POTATO DISEASES FROM 
MAINE TO CALIFORNIA. 


W. J. Morse. 


With the rapid development of transportation facilities, both 
at home and abroad, entirely new and often dangerous disease 
problems have arisen to confront the potato grower, Some of 
these potato troubles a generation ago, or even a decade or two 
ago, we knew but vaguely, or only by reputation. Some we had 
never even heard of in this country. Yes, more than that, what 
is undoubtedly the most dangerous and destructive potato dis- 
ease yet discovered, was unknown till 1896 when it was first 
reported from Hungary. This is the wart disease or potato 
canker. In 13 years it had crossed the Atlantic Ocean and was 
present in Newfoundland. In the meantime it has become 
widely distributed in England, Ireland, Scotland and Wales, 
and has been found in Germany as well. So far as known it 
has never reached the mainland of North America. 

Powdery scab, while undoubtedly first observed about 75 
years ago, has only recently come into prominence. Now it is 
widely scattered, particularly in the British Empire. England 
apparently has been very generous in passing the disease along 
to her colonies, but recently some of them, more especially 
Canada, have taken matters into their own hands, and quaran- 
tined against her. The distribution of powdery scab in Maine 
points strongly to the conclusion that Canada is the original 
source of the major part of the powdery scab infection in this 
state. The same thing is true of the other infected regions of 
the United States. Following the discovery of the disease in 
Maine, it was next found in the two most northern counties of 
New York. Next came the information that it was present in 
the states of Washington and Oregon and in British Columbia 
to the north of them. Now within a month comes the informa- 
tion that it is quite widely distributed in the northeastern part 
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of Minnesota along the Canadian line. All this, taken together 
with the fact that powdery scab is quite widely scattered in 
Canada, makes a strong case against that country However, 
before we accuse her of being the entire cause and source of 
our troubles, one very important fact which we did not know at 
first, should be taken into consideration. It now looks as though 
powdery scab is a disease, the distribution of which is quite 
definitely limited by climatic and soil conditions, It may be, 
and there is considerable reason for believing this to be a fact, 
that in America it will only develop in the cooler, moister cli- 
mate of Canada and along the very northern border of the 
United States. There is no doubt that thousands of bushels of 
potatoes infected with the disease have in recent years been 
used in the South for seed, yet a most careful search has failed 
to reveal any in the crops they have produced there except a 
few tubers at or near Hastings, Florida. It has not been found 
in the southern part of our own state even, except in the ex- 
treme southeast where the summers are usually relatively cool 
and wet. Its absence from the remainder of the state can 
hardly be claimed to be due entirely to freedom from contagion. 
It seems almost beyond belief that infected potatoes have not 
been planted from time to time in that part of Maine which is 
now thought to be and apparently is free from the disease. 

Blackleg is another undesirable emigrant which Europe, 
especially England, passed along to us by way of Canada. We 
have evidence also in certain instances of direct importations 
of blackleg and powdery scab from European countries. Un- 
doubtedly such importations were numerous in the years just 
previous to the time when the potato quarantine became effec- 
tive. In the fall of 1913 I found powdery scab abundant in 
some European shipments of potatoes which arrived in Boston, 
and the same condition was found by the Government patholo- 
gists when they looked into the situation both in Boston and 
in New York City. 

Blackleg was first reported in America in 1906 but it had 
apparently been recognized in Canada a few years previous to 
this. Undoubtedly it occurred in Maine some years before it 
was recognized and described by myself the first year I was 
here, or in 1907. 
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Within our own country several important developments in 
the potato industry have taken place during recent years, Po- 
tato growing as a late winter and early summer crop has come 
to be an industry of considerable magnitude in certain southern 
states. Under their climatic conditions potatoes rapidly dete- 
riorate and it is necessary to secure new seed each year from 
the north. Maine leads in furnishing this seed but New York, 
Michigan, Wisconsin and Minnesota are important factors in 
the trade and are bidding for it in every way possible. Since 
Maine potatoes are shipped largely to all the important potato 
growing sections from Texas north to New Jersey and Long 
Island, we enter into competition with all of these states at 
one point or another. In addition other northern states, Ver- 
mont for example, where the potato is a less important crop, 
ship seed south to a certain extent. It will be seen then that 
any potato disease which gains a foothold in any northern 
locality stands a much greater chance of being widely distrib- 
uted throughout the country than ever before. 

Dr. W. A. Orton of the United States Department of Agri- 
culture, being familiar with all these conditions in various parts 
of the country and in Europe and realizing their importance to 
the future development of the potato industry in America, con- 
ceived the idea of inviting Geheimrat, Dr. Otto Appel, the lead- 
ing authority On potato diseases in Germany, to come to this 
country and make a survey of the more important northern 
and western potato growing areas during the summer of Ig14. 
It was my good fortune to be a member of the party which 
accompanied Dr. Appel on this trip from Maine to California. 

In every state we visited we were joined by the plant patholo- 
gists, horticulturists, agronomists and county experts or exten- 
sion representatives of the various agricultural colleges ani 
experiment stations. At each stop we were met by from several 
to 50 or more practical potato growers who generously provided 
automobiles for transportation, whereby we were enabled to 
visit all the potato fields we had time to see while in that vicin- 
ity. They often carried us a hundred miles or more along the 
route of our journey by that means. From Maine to California 
in about two months we covered some 14,000 miles, 1,200 of 
which were by automobile. Our itinerary was so planned to 
make as much of our railroad travel as possible at night or on 
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Sunday, therefore it will be seen that we spent a good share 
of the day, six days in the week, during this time in potato fields. 
Rain interfered with our plans but one day and then we at- 
tempted to work for we had crossed the whole state of Minne- 
sota, to the edge of North Dakota to have a single day in this 
region, 

Previous to this trip I thought I had some pretty well defined 
ideas as to what constitutes a good potato soil. Before I got 
back I decided that I knew nothing about it. In Michigan the 
Danish farmers were growing excellent crops of potatoes, with 
the help of clover and cows, on what was once largely pure 
sand, and formerly covered with white pine—land so poor that 
American farmers would not settle on it. In certain parts of 
central Wisconsin the Germans and Swedes were doing even 
better with what at first appeared to be a somewhat similar 
soil. © When we reached the famous Red River Valley of 
northern Minnesota on the rainy day mentioned we found the 
potato soil was a sticky, black prairie gumbo, so sticky and slip- 
pery, in fact, that after the first mile or two with the automo- 
bile provided, some of us refused to ride farther and got out 
and walked the rest of the way in the rain. 

In Idaho they are growing potatoes, second to none in the 
country, without fertilizer on land which, before the water was 
turned on, would grow nothing but sage brush and jack rabbits. 
Much of this soil came from disintegrated lava, for underlying 
this section is solid lava rock at a depth of from 3 to 30 feet. 
On the so-called tule lands of the deltas of the San Joaquin 
and Sacramento river valleys in California, Japanese and 
Chinese are growing thousands of acres of potatoes, also with- 
out fertilization, the yields on the best of which running from 
350 to 550 bushels per acre. 

In describing our trip I shall omit all reference to conditions 
in our own state which are familiar to you, except to describe 
certain phases of the potato disease situation which apply to 
Maine or are related to what I shall discuss farther on. 

We have recently come to the conclusion that in Maine we 
have entirely overlooked in the past one type of disease which 
sometimes does considerable damage in the southern and central 
parts of the state but which, apparently, is of less importance in 
Aroostook county. I refer to the so-called Rhizoctonia disease 
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of the potato. The name comes from the fungus which is said 
to cause it, but it is sometimes spoken of as the “little potato 
disease.” This, however, as it occurs in Maine, describes only 
one phase of it. 

Everyone who prepares potatoes for the table is familiar 
with the little black or brown spots which sometimes appear on 
the tubers and which look like hard, superficial particles of 
dirt which will not wash off. They are not dirt at all, but com- 
pact masses of fungous threads, or the over-wintering stage of 
a fungus which is as common as pebbles in New England 
potato soils. Except that when it appears in quantity and thus 
makes the surface of the tuber more or less unsightly I had 
always felt that it was of no economic importance in New 
England. Our recent experiences with this fungus as a cause 
of disease of potatoes have led us to conclusions quite the 
contrary. 

Soon after the potatoes are planted the fungus begins to 
grow and, often in central and southern Maine, attacks the 
young sprouts and kills them before they come up. The stalks, 
however, may get some distance above ground before being 
killed. Again, cases have been observed where fully 90 per 
cent of the plants were attacked sufficiently to produce a prac- 
tical failure of the crop so far as merchantable tubers were 
concerned and very little evidence of disease could be seen by 
looking at the tops. All through the season they appeared to 
the average observer to be perfectly healthy above ground and 
gave promise of an abundant harvest, but they suddenly died 
when dry weather came on in August, when the tubers were 
about half grown. In such cases it is a very insidious type of 
disease. The fungus frequently attacks the underground, tuber- 
bearing stolons, cutting them off after the young potatoes have 
formed, or before they obtain much size, thus bringing about 
the production of a large number of small potatces in a hill; 
hence the name, “little potato disease.” 

There are a number of disease conditions, mainly character- 
ized by the appearance of the parts of the plants above ground, 
some of which are quite distinct while others appear to grade 
into each other, and which are partly parasitic in nature and 
partly of unknown origin. In Maine, with one exception, these 
are by no means as common nor as destructive as they are in 
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the Middle West, Rocky Mountain and Pacific Coast states. 
However, since those of a parasitic nature, and most of those 
which so far have been found to be non-parasitic, appear to be 
carried with the tubers, and tubers from diseased hills usually 
produce more seriously affected plants than those from which 
they came, a wise Maine grower will not temporize with them. 
He will eliminate the diseased plants as soon as they appear 
in his fields and before they begin to set tubers. Ii the disease 
occurs in his fields to such an extent that this practice is 1m- 
possible, he will dispose of the entire crop and endeavor to 
secure seed for his next year’s planting from fields which 
showed none of these troubles. 

These leaf and stem troubles are known variously as wilt, 
leaf-roll, curly dwarf, rosette, mosaic, etc. Mosaic is the only 
one which occurs to any extent in Maine, Of the two leading 
varieties grown it is almost entirely confined to the Green 
Mountain, practically none being seen on the Irish Cobbler. 

Mosaic is characterized by more or less wrinkled, irregular, 
distorted foliage of a variegated color. The leaves are vari- 
ously spotted and mottled with a lighter green, giving a calico 
effect. No definite parasite has been found associated with it. 
It certainly indicates a weakness of the seed, and should be 
eliminated wherever it Occurs. 

Potato wilt, wherever found, is undoubtedly of a parasitic 
nature. Apparently a similar type of disease may be caused by 
two different types of fungi. This is not particularly important 
to us, but it is important from the standpoint of the practical 
grower to know that potato wilt is carried by the seed tubers 
and that once in the soil the fungus which causes the disease 
may persist there for an undetermined time. So far we have 
seen very little of it in Maine and it is much less prevalent 
here than in any other of the leading potato growing states 
visited. 

While wilt may appear earlier it does not usually show up 
in a striking manner till about blossoming time or later. In 
the earlier stages the affected plants may be lighter green, and 
later even take on a yellowish appearance. The lower leaves 
begin to die first, and thus it is often overlooked by the aver- 
age observer. His attention is usually attracted by the pre- 
mature death of the plants, following a wilting or withering 
of the upper leaves. 
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If the stems of potatoes affected in this manner are cut off 
close to the surface of the ground, either above or below, 
but more especially the underground portions, it will be seen 
that they show a ring of discolored or browned tissue a little 
way below the surface. This is in the region of the water 
conducting system and undoubtedly the wilting and death of 
the plant is due to the clogging of the conducting vessels, 
thus shutting off its water supply. 

The fungus also attacks the roots and tubers. In my expe- 
rience such tubers as have already formed at the time of the 
examination of plainly diseased plants usually show some signs 
of infection at the stem end. This may be indeed slight, just 
at the junction of the stem and tuber, or it may appear in the 
form of a distinct brownish ring a little below the surface of 
the potato, and extending some distance from the stem end. 
The small amount of wilt observed in Maine, while the general 
effects are similar, appears to be of a slightly different type 
than that described, in that the growth of the fungus, and the 
resulting browning of the stem may extend up for considerable 
distances, often into the leaf stalks. The wilting characteristics 
are more pronounced, for the plants will often suddenly wilt 
and die without much previous signs of disease. Regardless of 
the cause, potatoes from plants so affected should never be 
used for seed purposes. 

We frequently find in Maine a potato trouble where the dis- 
eased tubers might be mistaken for those affected with the wilt 
fungus. Here the tissues, usually confined to that portion out- 
side the vascular ring, show a peculiar mottled browning, or 
irregular netted appearance. This has been given the name of 
net-necrosis. There is no evidence that it is of a parasitic 
nature, but it may indicate a constitutional weakness, therefore 
tubers so affected should not be used for seed. Even the 
browning of the vascular ring, in our experience, does not 
always indicate the presence of a parasite that we can discover, 
but all these things do indicate a weakness of the tuber.* 

Potato leaf-roll, a disease which has been receiving consider- 
able attention in Germany during the past few years, has only 


*Experimental work conducted after this article was written, but be- 
fore publication, has shown conclusively that planting tubers affected 
with net-necrosis results in a material reduction in yield. 
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recently been recognized in this country. It may have been 
present for a much longer time before the characters which 
differentiate it from similar troubles were recognized and ~ 
pointed out. In view of the experience of European growers 
with this malady, and in view of the fact that Doctor Appel 
says that what they call leaf-roll in Germany is ideutical with a 
trouble which is associated with and apparently has become an 
important factor in reducing the yields in certain central and 
western states, notably in some of the irrigated sections of Col- 
orado and Utah, it is important that Maine potato growers 
become familiar with the characteristics of the disease and be 
on their guard against it. 

After seeing field after field having plants affected in this 
manner and seeing them in the presence of Doctor Appel, who 
is probably the best authority on this subject, I am thorough- 
ly convinced that there is such a thing as leaf-roll. I am also 
just as thoroughly convinced that there are at least one or two 
other types of foliage troubles which simulate this and grade 
into it in appearance, and which at times it is impossible for 
even the most expert to differentiate by simply looking at the 
tops alone. This, however, has little real significance to the 
practical man. He should look upon any abnormal type of 
potato plant as something which should not be tolerated in his 
field, and should not use for seed purposes tubers produced 
by such plants. 

In this connection and at this point I wish to introduce for 
the sake of emphasis, a general observation with regard to 
tuber-borne potato diseases, and this includes nearly all the 
more important potato troubles. The practical potato grower 
does not need to be a trained pathologist in order to avoid 
these difficulties. It is not even necessary for him to be able 
to distinguish all of these various diseases, although it is often 
an advantage to be able to do so. It does not take a very keen 
observer to tell an abnormal or diseased potato plant or tuber 
from a perfect one. If only sound, healthy and perfect pota- 
toes, grown from healthy plants, are used for seed and then dis- 
infected by one of the regular recognized means before plant- 
ing, many of our potato troubles would vanish. For example, 
powdery scab could have been kept out of Maine in this way 
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without the potato growers knowing the difference between it 
and common scab. Yes, without knowing that such a thing as 
powdery scab existed. 

Potato leaf-roll, as its name implies, is characterized by a 
conspicuous upward rolling or curling of the leaflets on their 
mid-ribs. The leaves assume a more upright position than is 
normal. A striking characteristic of the disease is the change 
in the color of the leaves. This is a yellowing, frequently asso- 
ciated with a reddening or purpling. I was by no means al- 
ways satisfied that much of what was pronounced to be leaf- 
roll, even by the experts of the party, always occurred entirely 
independent of other disease producing factors. After a cer- 
tain amount of familiarity with the disease was acquired, two 

important characteristics were observed, which, if present, 

‘tended to eliminate any doubt which existed. One of these 
was the appearance of the reddish and purplish colors in the 
curled leaves, and the other was the almost entire failure of the 
affected plants to set tubers. I know of no other potato dis- 
ease where these characters are of constant occurrence to- 
gether. 

Plants affected with leaf-roll are more or less stunted in 
appearance. They appear much longer lived than those at- 
tacked by wilt, and may live as long as the healthy plants in 
the same field. Apparently it is a non-parasitic trouble, though 
in some cases it has been maintained that it is caused by fungi. 
Leaf-roll is carried by the seed tubers, hence those produced 
by diseased plants should not be used for seed purposes. 

Although fields have been reported in Maine as carrying as 
high as 100 per cent of the disease, I personally have seen al- 
most none of what I should call true leaf-roll in this state. I 
have, however, seen a trouble of similar appearance associated 
with Rhizoctonia injury which might easily be mistaken for it. 

Plants affected with what is known as curly dwarf have 
every appearance that the name implies. The whole plant is 
dwarfed and more compact than normal and has a peculiar 
crinkled foliage. An important characteristic of the disease is 
that the stems and leaf petioles are distinctly brittle as com- 
pared with those of normal plants. As compared with leaf- 
roll the leaves curl downward rather than upward. Occasion- 
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ally a plant showing this trouble is seen in Maine, often asso- 
ciated with the mosaic disease. The cause of curly dwarf is 
also unknown. 

I have now described the more important potato diseases 
which we met in our trip across the continent and have stated 
something as to their occurrence in Maine. I now wish to 
make a brief comparison with disease conditions farther west 
and to tell you something about potato growing in the states 
visited. 

While we spent a part of one day in western Vermont, our 
real potato disease studies after leaving Maine began in New 
York. Entering the state at Plattsburg on Lake Champlain we 
proceeded westward through Clinton and Franklin counties 
to Malone and from there to Rochester. From Rochester we 
first worked eastward to Geneva and then westward to Buffalo. 

In northern New York, with few exceptions, the fields were 
not equal to the average in Aroostook. There was much less 
blackleg, but Rhizoctonia, wilt, leaf-roll and similar diseases 
were much in evidence. The mosaic disease, as in Maine, was 
particularly common on the Green Mountains. It is interest- 
ing to note that we did not see this disease again on this trip, 
but I have recently been told that this year it appeared over 
much of the territory covered. 

In northern New York very little commercial fertilizer is 
used in comparison with Maine, particularly Aroostook. Some 
cases were found where from 400 to 700 pounds ner acre were 
applied, but usually it was from 200 to 300 pounds. In some 
towns around Plattsburg they were using stable manure shipped 
from Montreal, costing $12 for a carload of 43 tons with 75 
cents a ton for freight added. To one accustomed to the close 
planting practiced in northern Maine there seemed to be a 
big waste of land here, for it is common to plant three feet 
apart in checks. In some sections visited on the trip, I believe 
in Michigan, the hills in a few fields were 40 x 4o inches. 

In western New York, in Ontario, Livingston and Munroe 
counties, we saw a district of considerable importance as a 
seed growing area. At that time this was not at its best on ac- 
count of having experienced a long drouth. This made the 
effects of Rhizoctonia and wilt very prominent. 
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Members of the party visited some of the important potato 
growing centers in both the upper and lower peninsula of 
Michigan. Near Port Huron in St. Clair county, where the 
soil is a sandy loam, some leaf-roll, wilt and Rhizoctonia in- 
jury were observed. The last two mentioned were particularly 
bad on a few fields. | 

The colony of Danish potato growers already mentioned is 
located not far from Grand Rapids. They have a light, sandy 
soil, formerly heavily wooded with white pine. The lumber- 
men left it a barren waste of stumps and drifting sand, with 
little or no vegetation. In fact, the stumps of many of the 
pines are still there, but they are now utilized by their present 
owners for fencing. You can go for miles and miles in this 
section and see no other fences than those made of pine 
stumps tipped over on the side with roots attached. The results 
which these Danes have accomplished since they came there 
20 or 30 years ago are little short of marvelous, and this has 
all been brought about by a system of farm management 
which includes the growing of livestock, clover and potatoes. 
General farming is practiced but dairying appears to be the lead- 
ing industry. Clover and potatoes are the chief crops, nearly 
every farmer growing from five to ten acres of the latter. Some 
diseases were found here but these were not serious. 

The potato industry is being developed in the northern 
peninsula of Michigan in the vicinity of Houghton. This lo- 
cality appears to be especially adapted to the raising of seed, 
and as yet it is quite free from disease. 

Wisconsin, already a leading potato state, has wonderful 
possibilities ahead in the line of development. Wisconsin, like 
Maine, has really not yet begun to raise potatoes and has a 
much greater unused area to the northward, adapted to this 
purpose, than Maine. The potato soils of northern Wis- 
consin are not, according to my observations and from what I 
can learn, equal to those of northern Maine. The most of our 
observations in Wisconsin on this trip were made in Waupaca, 
Portage and Chippewa counties in the central and somewhat 
north of the central part of the state. 

The soils in these sections are somewhat sandy, but not so 
much so as in Michigan. They are underlaid by a clay sub- 
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soil 10 or 15 inches down, making them of much greater water 
holding capacity than one would first suspect. They have one 
advantage over Aroostook county in that corn can be grown 
there, thus making dairying a profitable adjunct to potato rais- 
ing as well as increasing the range of revenue producing crops. 

Apparently stable manure is the chief source of fertilization, 
Ithough some commercial fertilizer is used in amounts vary- 
ing from 150 to 400 pounds per acre. They plant rather late, 
sometimes as late as the middle or last of June. The reported 
yields run from 150 to 200 bushels per acre. Undoubtedly by 
adopting Maine methods this could be increased largely. While 
there are some exceptions, potatoes are planted in checks 3 x 3 
feet and practically level culture is followed. Though some 
wilt, leaf-roll and Rhizoctonia injury were observed, the Wis- 
consin potatoes as far as seen were very healthy. 

Our observations in Minnesota were confined to the region 
around Minneapolis and St. Paul and that section of the Red 
River Valley near Morehead, or across the river from Fargo, 
North Dakota. It would be unfair to make sweeping statements 
based on such limited observations but, so far as I saw them, 
conditions here were not up to my expectations. 

Large amounts of wilt and Rhizoctonia injury were observed 
around St. Paul, and practically all the plants on certain of 
the fields were characterized by Dr. Appel as having leaf-roll 
or the beginning stages of it. In the single day spent at More- 
head, rain largely interfered with the inspection work, but so 
far as could be seen wilt, and Rhizoctonia injury, particularly 
the former, were very common. 

Several days were spent in Colorado, which was the next 
state visited. Most of the potatoes that we saw in Colorado, 
Utah and Idaho are raised under irrigation and the soil is 
naturally fertile. As a rule the altitude is such as to produce 
a relatively cool climate and the almost continuous sunlight 
experienced during the growing season is favorable to starch 
formation and growth. Drouth need not be feared, and the 
equally disastrous results of excessive rainfall, followed by 
late blight and rot, which is the case with us in Maine, are also 
eliminated. 

On general principles one would say that conditions for 
potato growing are ideal, but in Colorado we have one of the 
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most striking instances of disease development leading to prac- 
tical failure of the crop, even under these apparently favorable 
conditions. The same thing is beginning to show up in certain 
parts of Utah. 

What is known as the Greeley district, not far from Denver, 
has been one of the most important potato growing districts 
of Colorado. This district, which at one time was one of the 
most noted in the United States, is only about 20 miles long and 
12 to 15 miles broad at the point of greatest width. Potato 
growing began here about 1870 and was uniformly successful 
up to a little less than a dozen years ago when the whole indus- 
try began to go to pieces. One potato grower told me that in 
1904 they shipped 14,000 cars within a radius of 15 miles of 
Greeley. This dropped to 8,000 cars in 1910, and in 1911 only 
200 cars were shipped. Others set this last figure at 600 cars. 
In a few seasons potato growing changed from an important 
industry to one of little account. Conditions were a little better 
last year, but were still bad enough then. A recent report from 
there indicates that the crop of the present season makes them 
more hopeful. 

The strangest part of this slump in the industry at Greeley is 
that no two people appear to agree as to the cause of the trou- 
ble, and they have some very keen, up-to-date men among the 
potato growers there. There is certainly evidence enough of dis- 
ease to account for many of the difficulties experienced, for 
leaf-roll, wilt and Rhizoctonia were almost universally present 
in a marked degree in the summer of 1914. 

Large crops of alfalfa are produced, and potatoes are grown 
on alfalfa sod. This, of course, tends to increase the nitrogen 
content of the soil, which latter is claimed by some to be defi- 
cient in phosphorus. There is a strong probability that some of 
the trouble may be due to an unbalanced condition of the food 
materials in the soil, but I could learn of no attempt being made 
to discover this, or to use any form of commercial fertilizer to 
correct it if it does exist. Sugar beets are also grown to a con- 
siderable extent, and some growers maintain that the trouble 
with potatoes began coincidentally with the introduction of 
sugar beets. What the connection is between the two, if any, 
they are unable to state. 
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At Carbondale, Colorado, on the other side of the Continen- 
tal Divide, and not far from Leadville, conditions are quite dif- 
ferent from those at Greeley. It is true that the industry here 
is more limited and is of more recent development. In the case 
of one large concern, at least, I do not believe that they will 
ever have to go through the Greeley experience. It is owned 
and personally managed by two business men, and I have yet to 
see a case anywhere in the United States where men engaged 
in a line of applied agriculture have made such a thorough 
study of all phases of their business. They have made use of 
every scrap of scientific and practical information they can ob- 
tain, so far as it was applicable to their conditions. These men 
are farming to make money and not to spend it. When I state 
that they spent $60,000 for their water supply alone it will be 
seen that they are engaged in no small undertaking. They have 
between 2,000 and 3,000 acres of land and something over 1,000 
of this is under cultivation. I was told that not an acre of this 
is for sale. 

I never saw finer looking potatoes than theirs. By careful 
selection they have largely eliminated disease, undesirable, 
irregular types of tubers and low yielding strains, so that their 
average yields are something remarkable. In selection their 
aim has not been to increase their yields by growing big tubers, 
but to propagate only those strains which give a maximum num- 
ber of tubers per hill of uniform table size. While they set 
apart each season certain land planted with carefully selected 
tubers in which to raise their own seed for the coming year 
they are not in the seed business. Practically all their crop goes 
as table stock. Being business men you would expect them to 
look for a special market where good prices may be had and 
they have. Most of their potatoes go to high class hotels and 
city clubs. Im fact, they supply one of the leading clubs in New 
York City. 

It is interesting to note that in this part of Colorado we saw 
the first cases of blackleg after leaving northern New York, al- 
though it is known to occur in most of the sections visited. 

Certain parts of Utah are having experiences similar to those 
mentioned for the Greeley district of Colorado. We saw con- 
siderable of the territory around Salt Lake City and from 
there north through Ogden, Brigham and Logan to the Idaho 
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line. As a rule, the potatoes seemed to be in a rather unsatis- 
factory condition. An interesting development in the west is 
that it .is by no means uncommon for private concerns to estab- 
lish laboratories and employ pathologists of their own. The 
\merican Smelting and Refining Company has done this at 
Salt Lake City. One of the objects of this laboratory is to 
find out the cause of recent, local potato failures, and devise 
remedies. 

Very few easterners think of Idaho as a potato growing 
state, but the irrigated lands which are now being opened up 
or have been opened up in Idaho during the last ten or twelve 
years are, so far, nothing short of a potato grower’s paradise. 
Probably nowhere else in the country can so large yields of 
first-class potatoes be obtained at so little expense. In average 
yields per acre Idaho is rapidly coming to the front, and un- 
less some disaster like that which occurred in the Greeley dis- 
trict of Colorado overtakes them it would not be surprising if 
they took the lead in the country in yields per acre before many 
years. 

This all agrees with what the land agent and promoter tells 
you. There is, however, one more thing which he forgets to 
tell you. While southern Idaho can and does produce cheaply 
some of the largest crops of most excellent potatoes, the people 
to eat them are located hundreds of miles away. Either way 
you go you must haul the crop long distances over high moun- 
tain ranges, and much of the profit goes to the railroads. It 
will be a long time before the industry in a large way will be- 
come very profitable here, unless some method is devised to 
utilize the crop locally in such a manner that it will net a fair 
price. At present they do not have starch factories or other 
industries to take care of the culls and excess crop. 

While blackleg, wilt, leaf-roll and the Rhizoctonia disease 
were all found, nearly a week's study of the situation in south- 
ern Idaho indicated that, so far, these diseases have been of 
very little importance there. 

One farm visited at Twin Falls, Idaho, was of particular in- 
terest to me, since I found the blackleg disease there. A few 
years ago I was called to visit a potato field in Piscataquis 
county where blackleg was common. This was on a farm 
where the disease had never appeared before. The field was 
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planted with seed grown on the Twin Falls, Idaho, farm. The 
Idaho grower got it from a man in Carbondale, Colorado, who 
imported the original seed from Scotland. Undoubtedly the 
disease came all the way from Scotland to Maine with the seed 
tubers by this round-about way, and all within five years. It 
is a very good illustration of how some importations of infect- 
ed seed may result in a wide distribution of a tuber- -borne pota- 
to disease in a very short time. 

Visits were made to northern Idaho, and various parts of 
Oregon and Washington. Although more or less seed is grown, 
particularly in the latter state for California planting, no es- 
pecially large potato districts were visited. | 

With one exception, no particularly interesting development 
of potato diseases was observed, sufficient to require special 
mention. Near Tacoma, Washington, at ‘a substation of the 
Washington Agricultural Experiment Station, was found what 
is apparently ian undescribed leaf trouble. This had already 
been observed in 1913 and I914 on some potatoes that the 
United States Department of Agriculture brought to Maine 
for some of their breeding work. I have also found a few 
affected jplants in Maine fields this season. It is characterized 
by a peculiar browning or streaking of the under sides of the 
leaves or leaf petioles along the line of the veins or midrib. It 
has been called, for the want of a better name, the “streak dis- 
ease.’ It has the appearance of a bacterial trouble, but, as yet, 
no bacteria have been isolated from the diseased plants which 
are capable of causing the disease upon inoculation. 

Regarding California, the last state tc be taken up, I will 
confine what I have to say to telling you something about the 
potato industry of the deltas of the San Joaquin and Sacra- 
mento rivers, near Stockton, the county-seat of San Joaquin 
county. This area, sometimes spoken of as the “tule lands,” 
consists of some 250,000 acres of very fertile peat soil. 

The lands lie mostly at or near sea level and are made up 
of the more or less decomposed roots and decayed remains of 
the tule or giant bulrush and other marsh plants to which has 
been added the sediment deposited by the river. The marshes 
are reclaimed by throwing up levees by means of great dredges 
along the banks of rivers and sloughs to exclude the tidal and 
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flood waters. During the growing season the water is kept tat 
the required level by means of ditches and pumps. Additional 
water needed for irrigation during the summer months is 
brought over the levees by siphons or through by means of 
head gates. Various crops are grown, but potatoes, of which 
there are annually planted some 40,000 or 50,000 acres, is the 
principal one. 

These lands, like many others in California, are divided into 
large holdings, frequently dating back to the original Spanish 
grants. Asa rule, they are not farmed by their owners, but are 
rented mostly to Japanese growers, and the work is done large- 
ly by Japanese and Chinese laborers, who live in camps in the 
fields. The largest potato grower in the United States is one 
of these Japs, who has planted as high as 6,000 or 7,000 acres 
a year, Land rental is high, often amounting to $30 or $40 
per acre per year. Consequently the grower has absolutely no 
interest in the land itself, except to get all he can out of it as 
long as it pays him. Then he moves on to fresh land which is 
constantly being reclaimed. 

For the first three years after reclamation the lands are 
cropped with potatoes every year. Then it is barley alternat- 
ing with potatoes until great reductions in the yields of the 
latter crop make it no longer profitable. If this system is per- 
sisted in, yields which, in the beginning, run from 350 to 550 
bushels per acre, drop to as low as 60 bushels per acre. As far 
as I could learn absolutely no fertilizer is applied and the dis- 
eased or cull potatoes are left on the ground as a source of 
infection to future crops. 

The effects of leaving culls on the ground are even worse 
than they would be in a more rigorous climate. On account of 
the mild winters on the deltas the cull potatoes produce a large 
volunteer crop in the barley so there is a continuous growth of 
potatoes on the land from year to year. Thus diseases, once 
introduced, have abundant opportunity to live over and in- 
crease. The tenants move from camp to camp from year to 
year and carry their seed with them. In fact, no better method 
could be devised to propagate and spread potato diseases in 
this region. 

As might be expected, wilt and Rhizoctonia are rampant. A 
Government expert on the ground estimated that the losses 
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from the latter amounted to at least a million dollars in the 
delta region in 1913. In the mild climate of California a secon- 
dary trouble follows the wilt and materially adds to the losses 
from this cause. This is known as the “jelley end’ rot and is 
caused by other fungi and bacteria which gain entrance through 
the lesions produced by the wilt fungus. 

In addition, they have two interesting animal pests, the tuber 
moth and the nematode or eel worm. The former makes large 
tunnels or channels in the flesh of the tuber, while the latter 
attacks the surface, giving it an uneven, knotty appearance. 
Apparently the tuber moth is not so likely to attack the potatoes 
in the moist soils of the deltas, before they are dug, as in the 
dryer situations. One case was reported where only one or 
two per cent of the crop was attacked when dug, but several 
days after, 90 per cent of the culls left on the same field were 
attacked ‘by the tuber moth. 

California makes much of her quarantine and protective 
legislation with respect to outside states, but a student of the 
potato industry can find, probably, nowhere else in the United 
States a more striking case of neglect and utter disregard for the 
conservation of natural resources than that of the fertile delta 
lands of the Sacramento and San Joaquin rivers. 
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CORN BREEDING. 


Pror. FRANKLIN MENGEs, York, Pa. 


(Stenographic Report. ) 

I am delighted to be here in Maine for the first time. I 
have known about Maine people for a good long while, espe- 
cially about my friend, Mr. Rogers, and if you are all as good 
fellows as he, I shall like you. 

I have heard about you in other ways. We import large 
quantities of seed potatoes from Maine. I do not know that we 
have ever imported any from Michigan, Colorado or California, 
or from any other states except Maine and New York. I want 
to say to you, my friends, that, if you are doing as well along 
other lines as you are along the line of developing the potatoes, 
you are doing mighty well. 

I am to talk to you about a crop of which I believe we can 
raise larger quantities than you—I may be mistaken but I be- 
lieve it. We are satisfied that in our section we can produce 
a larger yield of corn to the acre than can be produced in any 
other section of the United States. I am covering considerable 
territory when I say that. If a farmer is anything, he is a 
good producer. That is his business; or he is growing plants, 
a better definition of a farmer’s business. I think he ought to 
produce as large a quantity of human nutrition as is possible 
in his soil and climatic conditions. It costs just as much to pro- 
duce a small quantity as it does to produce a large quantity of 
these products. 

You and I know, and I believe this is an association 
composed very largely of dairymen, I may be mistaken 
because I do not know any of you, that we have produced or 
made a better cow by breeding. You know that the Holstein 
cow is in all probability the oldest dairy cow we have. We 
started some 2,000 years ago to develop the Holstein cow. 
Today we have a cow that makes about 29,000 pounds of milk 
and about 12,090 pounds of butter, and she is a Holstein. How 
did we get her? We got that cow by breeding. 
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A breeder chose a cow that would produce a larger amount 
of milk than any other cow, and if he had a bull whose off- 
spring was producing more milk than any others, he bred those 
two together, and he went higher and higher, until we got what 
we have today. The Jersey and the Guernsey cows came from 
the Jersey and Guernsey Islands in the English Channel. For 
500 years those people had a law prohibiting the importation of 
any other animals but the Jersey and the Guernsey, and they 
bred along these lines for a long time, until today we have 
Jersey cows which give about 20,000 pounds of milk and over 
1,100 pounds of butter a year. We got them by breeding. 

Now take the horseman who breeds draft horses, ana what 
kind of a horse does he want? He wants a horse with short 
joints and tremendous pulling strength, and he breeds horses 
along that line. The race horseman wants the long jointed 
horse, who can throw himself a tremendous distance and do 
it quickly, and he breeds along that line, until we have today 
a horse that can do a mile in two minutes. They have done 
this by breeding. 

I understand that you people have been working along the 
line of breeding potatoes. The same process of development 
applies to corn. I am a practical farmer, and I breed corn, 
and I am not going to use any scientific terms this morning 
in discussing this question. I am going to use plain words in 
telling my experience. Some fellows have a way of getting up 
in meeting and telling their experience, even if it is not always 
so. An experience meeting is all right once in a while. 

What is a dairy cow? Why we have made her a milk factory 
by breeding. And what is a cornstalk? A cornstalk is a corn 
factory. We want it to produce the largest possible amount of 
corn that can be grown under our soil and climatic conditions 
and under our management. It is very important that point be 
considered. In order to do this, we must take our observations 
in the cornfield; no better place in the world to study corn. Go 
out and study it there, and see what Nature can actually do 
under your conditions. We study that cornstalk in the corn- 
field. We want the stalk that will produce and ripen, within 
our season, the largest amount of corn. This is the problem 
we wish to solve. How long a season have you? 

Answer. One man says, “too days,” another, “go days is 
better.” 
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In certain sections of Pennsylvania, we do not have more 
than 100 or even go days of corn growing weather. 

Member. We had only about ten days this past season. 

If you had only ten days, did you import the corn you have 
out there? 

Answer. It grew in spite of the weather. 

If you can grow stuff in spite of the weather, you are just 
the fellows we want. We will take that go-day proposition. 
Out of the 90 days the probabilities are you will have only about 
50 or 60 days when there is much corn made. You know it 
takes heat to make corn, because corn is nothing more or less 
than stored up sunlight, and you must have sunlight and heat in 
order to make corn. We should study the cornstalk from the 
standpoint of the fact that it has the capacity to store up the 
largest amount, in all probability, of human food, of any plant 
we raise. It may be you can grow more potatoes for human 
food, but it is true about the corn with us. In York county, 
Pennsylvania, we have a Boys’ Corn Growing Club, and we try 
to instruct our boys to go into the field's and select the corn- 
stalk that will grow the largest amount of corn, within the lim- 
its of our season, and ripen it. I have not seen it up here in 
Maine, so I must tell you what kind of a cornstalk we want. 
It is about ten feet tall. We have cornstalks down in Penn- 
sylvania which are 18 feet tall, but we do not want the boys to 
select a cornstalk of that size, because there is too much energy 
of the sun stored up in the development of the stalk. We do 
not raise corn for the stalk, but we raise corn for corn, and the 
stalk that will produce the largest amount of shelled corn, is 
what we are trying to produce. I suppose you people who are 
developing potatoes are working along the same line. We want 
a ten-foot stalk, and we want that stalk to have, first, a splendid 
root system. When we try to select a seed stalk, we try to pull it 
up. If it comes up easily, we do not want it, because it has not 
a strong root system. We want that stalk to be I I-4 or 1 I-2 
inches in diameter, at the base, of a dark green color, and the 
foliage about six inches apart on an average, and we want 
these leaves to be broad, long and corrugated, because they 
expose a larger surface to the action of sunlight by those cor- 
rugations. 
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Another thing, we want those leaves unrusted—none of those 
fungous diseases that my friend who preceded me talked about. 
We do not want anything like that, because those leaves that 
are punctured and full of rust holes cannot make corn, the leaf 
makes the corn. I have taken ears that were splendidly devel- 
oped from stalks with rusted leaves full of holes, planted the 
seed, and found that they did not produce strong plants, and 
some did not produce plants at all. They had a weakness I 
had not thought of at the time. We want the strong, well de- 
veloped tassel, which is full of pollen, that fertilizes, through 
the silk, the carpel which produces strong grains. 

We have the Leaming types of the Yellow Dent varieties, 
and the Southeastern Pennsylvania type of corn, and we also 
have a Whitecap Dent. We sometimes raise Eureka for silos. 
We raise, mainly, Whitecap Dent for silage, because we want 
a lot of corn in our silage. What size ear can we raise? We 
have found that we can produce, with the stalk system that I 
have talked about, an ear anywhere from ten to twelve inches 
long, with anywhere from 18 to 24 rows of grains around it, 
the kernels five-eighths inch long, and we can ripen that grain 
within the limits of our season. That sounds big; I wish I 
had brought an ear with me. I will send one to Mr. Rogers. 
We have not had easy sledding in getting that ear, because 
there is a tendency that we have to fight. That ear, if we are 
not watchful, will produce a thick cob, increase the rows of 
grain, and shorten the kernel, and the weight will be reduced. 
In other words, we will grow corncobs instead of corn, and we 
do not want to do that kind of thing. 

I have worked along this line for a number of years. I go 
into the cornfield, find a splendid stalk with all the character- 
istics that are desirable, and I mark it for seed. Frequently I 
find, after I get it separated from the rest, that it has short 
grains and a thick cob. I use only ears which have maintained 
the length of grains and the number of rows Of grains around 
the ear. I worked along this line for about ten years, and have 
found out a few things that today I know are not so. Perhaps 
if I come again I shall tell you I lied to you today, but I am 
honest about it, if there is such a thing as a liar being honest. 
The general idea among farmers is to select their seed corn 
from the best part of the field. Now, do you know that is not 
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right? It is all right when you want to sell it, but not for your 
own seed. Why mot? Here isareason. I have taken the same 
type of stalk grown on a part of the field where the soil is 
poor, and the same kind of a stalk grown on a part of the field 
where the soil is richer. Do you know that the stalk which pro- 
duced a large ear under adverse conditions has a stronger 
character than the stalk which produced a large ear under fay- 
orable conditions. The man who is good in bad company is the 
right kind of a fellow. That is why I select stalks of corn 
which have produced ears of good corn under adverse condi- 
tions; I do not select it from the poorest, because the conditions 
might be too adverse. When I plant that kind of corn in good 
soil, I always get better yields and a more highly developed 
kind of corn, so far as feeding value is concerned. I believe 
what is true in Southeastern Pennsylvania is also true in 
Maine. 

We have a Boys’ Corn Growing Club in York county, Penn- 
sylvania. This fall we had a meeting and had the boys of the 
club make reports on how much shelled corn per acre they 
raised, and the boy who raised the largest amount had 133 
bushels. I had the honor, not long ago, to go to Chester county, 
Pennsylvania, and to present to Frank Rimel the award that 
was given him by the International Corn Growers’ Association 
at San Francisco, There are two boys in the State of Missis- 
sippi—and' I have the documents with me to show you—who 
are represented at that Corn Growers’ Convention at the 
Panama-Pacific Exposition at San Francisco who raised 239 
bushels of shelled corm to the acre in one year. Whether 
they raised two crops—they can do it down there—two crops in 
one year—I do not know, We have done something along 
these lines in Southeastern Pennsylvania; we have developed 
the ear that I am talking about, and the boys who are working 
under these instructions in our corn growers’ club have worked 
along this line. 

One time I spoke to an audience of Pennsylvania Dutch, in 
Lancaster county, the same tribe to which I belong, and I han- 
dled an ear of corn I had raised, which I said would shell twen- 
ty ounces of corn, and a young farmer sitting up pretty close 
front, said, “I think I can beat you,” and I said, “Bring your 
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ear.’ In the afternoon he came and we each had an ear and 
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we shelled them. Mine shelled twenty ounces, and his shelled 
twenty-four; since then I have not carried any ears with me. 

About planting this corn, we plant ours in rows three and 
one-half feet apart, and three feet apart in the row, with two 
stalks to the hill, as nearly as we can. It looks to me, coming 
through the country, that you plant a little too thick. When 
you plant corn at ‘the rate I have stated you have about 8,290 
stalks to the acre. Now, suppose that each of those stalks of 
the Lancaster county farmer had produced an ear which shelled 
24 ounces of corn. How much shelled corn would that fellow 
have had to the acre? About 222 bushels. We have tried 
hard to eliminate the barren stalk, and have done something. 
We have a farmer who, on a field of 20 acres, averaged 110 
bushels of shelled corn to the acre. That man has worked 
along exactly the same lines I have indicated. 

Regarding the different shape of the kernels. If the stalk 
has strong foliage and color, broad leaves and strong roots, 
you usually get corn with good kernels. Over in Pennsylvania, 
in Potter county, | came across a man who has been develop- 
ing the flint varieties of corn which would invariably produce 
two ears to the stalk, ten or eleven inches long. That fellow, 
by his development, raised a larger quantity of shelled corn to 
the acre than we average in Southern Pennsylvania. I believe 
you can develop such a type of corn, which will ripen within 
the limits of your season. I am not acquainted with your con- 
ditions, but I believe it can be done, by the young fellows. I 
have not much hope of the old fellows, but I have a lot of hope 
for the boys who are going to be the men who will produce 
the stuff by and by, if they have the right kind of training. 
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DISCUSSION. 


Dr. G. M. TwitcHELL. 


I want to say in beginning that 1 am in a humble frame of 
mind. I do not know as much as I used to, and I wonder if 
anyone else here does. 

In years past I have been trying to solve a little problem on 
a little piece of land; I find continually such obstacles to be 
met, such opportunities opening, that I must say I have not the 
confidence in myself that I once had. I have enjoyed the ad- 
dress of the Professor. I regret that I have not been able to 
attend the meetings before, because of duties elsewhere which 
could not be avoided. I think he touched problems which we 
need to take home and think about. We have our own peculiar 
conditions. We have only one or two who grow Dent corn. 
We grow the flint variety. In the selection of stalks I think 
we may well heed the advice of the Professor. 

Some questions confront us which I think we want to con- 
sider well in the study of this problem. The average of the 
State of Pennsylvania is placed at about 40 to 42 bushels. In 
Maine, about the same; in Vermont this year, it was about 44. 
A number of men have been doing better than 100 bushels of 
8-row flint corn, so that the whole question of large production 
is not wholly dependent upon a 20-row ear, but it calls for the 
study of the yield of the ear, rather than of some other points. 
It is not an identical thing with growing 90 to 100 bushels of 
corn. 1 have yet to talk with anyone in Maine, who claims su- 
perior methods. One man ‘said he did only fair and honest 
work, and took care of his crop throughout the season. Our 
way of planting in this state as a rule is 36 inches and rows 
three feet apart. Only one man in New England planting that 
way said he got a stalk from every kernel planted, and to gen- 
eral knowledge it was from every six. That man has been 
nominated for the Ananias club. If we should get such seed 
we should have from 18,000 to 20,000 stalks, and I have yet to 


19 


290 AGRICULTURE OF MAINE. 


find 12,000 to the acre. The average is not far from 85 to go. 
If we can only get an 8-inch ear on every stalk, we have a 
yield of fairly good proportion, but we are seeking for more 
than that. 

The Professor speaks of corn weighing 22 to 24 ounces to 
the ear. Who has tried the weight of flint corn? A 10-inch 
ear should give you 8 ounces; 12-inch ear, 10 ounces. A 6-inch 
ear will have from 320 to 328 kernels; 8-inch ear, 416 to 460; 
10-inch ear, 464 to 480; 12-inch ear, 512 to 540. 

We must have corn that will ripen in 100 days. In the years 
I have been experimenting with corn, we have been unable to 
get 100 days. I want corn beginning to show glazing at 90 
days, and begin to cut it at too days. On this basis I consider 
it one of the safest crops in the State of Maine. 

I am not in favor of an ear which is so prominent. I want 
it symmetrical, I want the length, and I want a wide, bright 
kernel, broad at the top, space on the top completely filled. I do 
not like those with tapering kernels. The maximum amount of 
corn on the ear is what we must be seeking, and to get it we 
must have it well filled, with close fitting rows. The location 
of the ear on the stalk has much to do with the time of ripen- 
ing. If an ear comes out 18 inches from the ground and is for 
seed it will very soon give you a variety which needs less time 
for maturity. If you select one three feet from the ground, 
you are getting corn that will not ripen before frost comes. 
When we select one one and one-half feet from the ground, and 
another three feet from the ground, you are injecting into the 
problems of the coming years a problem of unequal ripening of 
the stalk. 

I like to have the stalk taper, with abundance of corrugated 
leaves, and an ear that sits close to the stalk, about two feet 
from the ground. I mean to select my seed when the corn 1s 
about eight inches high. When I find a nice, vigorous stalk, I 
stake it and follow it through the season. When the husks 
have dried one-third back from the tip, I break it; I do not 
wait until it is fully matured. J. J. H. Gregory, years ago, 
was at some of our meetings here in Maine, and afterwards I 
talked with him. He said that he always broke his seed when 
it was green rather than when it was ripe, and got better ger- 
mination than when it was allowed to arrive at full maturity. I 
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like to husk my corn, hang it in a cool, dry place, and then 
select my ears, hoping sometime to fix a type of corn that will 
in some degree suit me. I have not reached it yet. I get some 
good corn. I have not corn that I want to show yet, it is not as 
uniform as I would like to have it, nor the kernels as large. I 
believe we can materially increase the yield to the acre. If we 
get only 1,500 stalks, something is wrong with our seed. Some- 
thing is necessary if we are going to minimize the waste. 

Suppose you get a stand of about 12,000; 10 to 25 per cent 
of those are barren. Why is it? There are five or six reasons. 
First, the season; second, heredity; third, poor preparation of 
the land; fourth, want of proper plant food at the right time; 
fifth, lack of cultivation. Every one except the first depends 
considerably upon the care to the same extent; the poor sea- 
son can be corrected by better attention to the land. The rem- 
edy is in our hands. I wonder if we are giving our attention to 
the matter of heredity. I.was impressed by taking samples ot 
corn from numbers of mine, raised by men who had used the 
utmost care through a series of years, to find such variation in 
growth and yield. One of the factors which we ought to count 
is to find the environment which is adapted to seed corn. Some 
varieties will thrive in some sections and fail in others. We 
ought to work out this problem. If you have a variety that is 
doing well for us, try to improve it, giving it the care and at- 
tention and fertilization necessary. I use, at the last cultiva- 
tion, a little fertilizer that carries three and one-half per cent 
‘of nitrogen. 

The color of the stalk, the amount of leaves, the development 
of the ear, the length of the ear, we touch there what is abso- 
lutely necessary and is vital to us if we are going to grow corn. 
[ am not particular about the type here, because I think it tends 
to shorten the ear, and I want to reach out and increase the 
length of the ear. It is well to take any point to start with; 
we should seek to encourage the length of the ears, their grow- 
ing closely, the early maturity of the corn and to increase the 
number of the kernels on the ear. These are problems that I 
intend to keep at until I find out something that suits me. I 
was pleased in passing over a number of samples of Dr. 
Woods, to see that the protein content of the corn run from 
10.65 to 12.65. These were grown by farmers who knew noth- 
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ing of science, but, because of their selection of seed, their soil, 
or some other reason, they have increased their protein con- 
tent. The farmer should consider that in addition to the length 
of ear, number of kernels, etc., he should seek to add to the 
food value of the corn itself. It is a great problem, one which 
we need to study. 
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GROWING CROPS WITHOUT POTASH IN 1o16. 


Caas. D. Woops, Director, Maine Agricultural Experiment 
Station. i 

“And Pharaoh commanded the same day the taskmasters of 
the people, and their officers, saying, Ye shall no more give 
the people straw to make brick, as heretofore: let them go and 
gather straw for themselves. And the tale of the bricks, which 
they did make heretofore, ye shall lay upon them; ye shall not 
diminish ought thereof. And the taskmasters of the people 
went out, and their officers, and they spake to the people, say- 
ing, Thus saith Pharaoh, I will not give you straw. Go ye, 
get you straw where ye can find it; yet not ought of your 
work shall be diminished. Then the officers of the children of 
Israel came and cried unto Pharaoh, saying, Wherefore dealest 
thou thus with thy servantsi? There is no straw given unto 
thy servants, and they say to us, Make brick: and, behold, thy 
servants are beaten. He said, Ye are idle. Go therefore now, 
and work; for there shall no straw be given you, yet shall ye 
deliver the tale of bricks.” 

Bricks without straw! Crops without potash! 

For more than a generation New England agriculture has 
been dependent upon the purchase of plant food in the form of 
commercial fertilizers. It has been a matter of great concern 
to those officially interested in New England agriculture that it 
has not been self-sustaining and that it has been necessary to 
look outside of its borders for the needed extra plant food. A 
most cursory examination of statistics indicates that with the 
introduction of commercial plant food, New England agricul- 
ture has steadily advanced, not only in the total yield but in the 
net profit per acre. There are very few present who remember 
when potash was made an essenial part of commercial fertil- 
izers. This occurred in the early seventies. Up to that time 
the fertilizers chiefly used were guano and dissolved bone black. 
These carried nitrogen and phosphoric acid but no potash. 
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\lany experiments have been made and many treatises have 
been written showing the value of potash in agriculture, The 
experimental data showing how crops can be grown without 
potash are few. 

Recognizing the dearth of information and the prime im- 
portance of the subject, the directors of the New England, New 
Jersey and New York Experiment Stations held a special meet- 
ing recently to discuss this subject and arrive at definite recom- 
mendations for the crops for 1916. The paper which I present 
today is based upon this discussion and the conclusions there 
reached, supplemented by a few special studies that have been 
made by the Maine Agricultural Experiment Station, chiefly at 
its Aroostook Farm. 

In the first place, there is no known substitute for potash in 
agriculture, nor does any royal road, whereby the present crisis 
due to the shortage and practical absence of potash salts from 
the market may be overcome, exist. But there are certain ways 
and conditions that can help tide over the present crisis. The 
situation 1s, however, still farther complicated by the fact of an 
advance in price of practically all kinds of plant food. Sulphu- 
ric acid, which is essential to convert the insoluble phosphates 
into available form, is in such a demand for the manufacture 
of explosives that its price has been greatly augmented, thereby 
increasing the cost of available phosphoric acid. Nitrates, 
which are used in the manufacture of explosives as well as 
being a fertilizer, come chiefly from the west coast of South 
America. The deflection of enormous amounts of nitrates 
because of this unusual activity in the manufacture of explo- 
sives, coupled with the fact of the blocking of the Panama 
Canal, has greatly increased the price of nitrate of soda and 
reduced the amount that is actually available for agricultural 
purposes in 1916. 

Usually it has ‘been practicable to get the supply of nitrate of 
oda by the long route around the Horn, and a few vessels are 
now on the way from Chili. But the diversion of merchant 

‘ips for war purposes has increased the cost of ocean trans- 
portation enormously. This is also accompanied by an actual 
shortage of vessels sufficient to handle the world’s commerce. 
It is hoped that the Canal will be opened early in 1916, and it 
may be that nitrate of soda can be abundantly purchased in 
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the spring months. It is, however, to be remembered that most 
of the commercial fertilizer which will be used in Maine in 
1916 is already manufactured and much of the goods are today 
in Maine’s warehouses. 


GENERAL SUGGESTIONS. 


In view of the high price of all commercial plant food and 
the exceedingly short supply of potash it seems opportune to 
again impress upon all growers of crops the importance of the 
fundamentals that have been urged so repeatedly upon the 
farmers of Maine. At no time in our history should good til- 
lage be practiced more than in 1916. The thorough working of 
the soil, careful preparation of the seed bed, frequent cultiva- 
tion while the crops are growing, all tend to make more avail- 
able the plant food which is in the soil. All plant food which 
in the past has been so commonly allowed to go to waste should 
be conserved. There should be special care of manure, so that 
the waste from fire-fanging and leaching will be reduced to a 
minimum, Special attention should be given to the use of 
absorbents and to water tight stable floors so that the urine, 
which carries the potash which comes from the food fed to 
the animals, is not wasted. This is the time, of course, for the 
utilization of household ashes, brick kiln ashes, factory ashes 
from wood, and particularly for people along the seashores to 
utilize the abundant supply of nitrogen and potash found in 
seaweeds. It is the time to utilize the muck deposits for making 
composts and after drying for use as a stable absorbent. The 
importance of composting all waste materials not in readily 
available form as food for plants has not been so marked at 
any time in the memory of any present as it is today. In this 
composting and mixing of refuses it is necessary to keep things 
that are incompatible apart. As, for instance, ashes or lime 
should not be added to commercial fertilizers direct, nor should 
they be added to hen droppings or stable manure. 


THE Sources OF PLANT Foop. 


SOILS, 


The first great chief source of plant food is in the soils them- 
selves. Soil from an acre to the depth of a foot weighs ap- 
proximately four million pounds. Good typical potato soils in 
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this state, analyzed by conventional methods, will carry pretty 
nearly a quarter of a per cent of nitrogen, a quarter of a per 
cent of phosphoric acid and three-tenths of a per cent of potash. 
Small as these percentages are, it means enormous total weights 
of ingredients in an acre. A good fertile soil will carry to the 
depth of a foot upwards of four tons of nitrogen, four tons of 
phosphoric acid and over five tons of potash—obviously enough 
for hundreds of crops if this supply could only be made avail- 
able for the use of crops. 

A ton of farm manure carries only about twice as much plant 
food as a ton of good soil. But in the manure the plant food 
is all or nearly all available, while in the soil it is for the most 
part beyond the reach of the plant. It is one of the aims of 
good agriculture to render available as much of this plant food 
of soil as is possible. And this is of unusual importance under 
present conditions. 

In general, light sandy soils contain less potash than heavier 
soils. Hence, in 1916, for most money crops it is advisable to 
use only the better soils. In general, only soils that are in good 
tilth and good state of cultivation can probably be profitably 
used with the type of commercial fertilizers that will have to 
be employed in 1916. Of course the value of the crop must 
be taken into consideration, for with some crops, such as 
onions, that have a high labor cost and where the fertilizer 
cost is relatively unimportant, it may be advisable to buy potash, 
if it can be had, even at the present high prices, 

It is so important as to bear repetition. In Maine, only the 
best soils should be used for money crops in 1916. 


STABLE MANURE, 


A year ago the speaker called attention at this convention to 
the high value of farm manures which were largely wasted in 
the state. According to the State Assessors’ Report for 1913, 
there were in the State of Maine, in round numbers, 130,000 
horses, 250,000 head of neat stock, 40,000 swine, 120,000 sheep, 
and 2,000,000 hens, ducks and geese. If all the manure was 
saved from these animals it would amount in a single year to 
nearly 4,000,000 tons, and would carry approximately 19,000 
tons of nitrogen, 12,000 tons of phosphoric acid and 18,000 
tons of potash. This plant food in the world’s market at nor- 
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mal prices would cost about $10,000,000—sufficient to buy 
300,000 tons of high grade commercial fertilizer at normal 
prices. It is more than doubtful if by present methods of man- 
agement one-half of this plant food is actually returned to the 
soil. 

It seems to be difficult for the average farmer to really grasp 
the idea that manure should be as carefully preserved from 
unnecessary losses as any other product of the farm. The 
large bulk of the material, the insi: ious losses, the ease with 
which commercial fertilizers have been obtained in the past, the 
expense of properly providing for storage and the application 
of manure to land, and the lack of proper understanding of the 
value of manure and the large losses which prevail under 
ordinary farm management, are among the reasons which have 
led to this neglect. 

While it is customary to compare farm manure with fertil- 
izers on the basis of their content of nitrogen, phosphoric acid 
and potash, this comparison-is not adequate for determining the 
relative values, since manure serves certain purposes fertil- 
izers cannot serve. Farm manures are of very complex com- 
position. They contain more or less of all the elements con- 
tained in the food given to the animals and in the litter. They 
are rich in organic matters and are composed chiefly of vegeta- 
ble substances. Organic matter is the source of humus in the 
soil and is of high value. Soils need humus and this can only 
be supplied by the addition of organic matter in farm manure 
or by plowing under green crops. 

Urine is by far the most valuable part of the excreta of ani- 
mals. It contains much of the nitrogen and practically all of 
the potash excreted. It is not sufficient to save the solid drop- 
pings, but the liquid should be collected as well. If the present 
dearth of potash should lead Maine farmers to conserve Maine’s 
millions of dollars worth of plant food which are now being 
neglected through lack of care in the collection and handling 
of farm manures, it would largely help to offset the losses due 
to a potash shortage. If the lessons of 1915 have brought home 
to the farmers the necessity of greater care in the handling of 
these waste products of the farm, it has not specially come to the 
speaker’s attention! 
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A cord of ordinary stable manure weighs from two to three 
tons and will carry, roughly speaking, a half a per cent of nitro- 
gen, a third of a per cent of phosphoric acid and a half a per 
cent of potash. That is, a cord of manure will carry about 25 
pounds of nitrogen, 17 pounds of phosphoric acid and 25 
pounds of potash. 


WOOD ASHES. 


Of all the sources of potash natural to Maine, wood ashes 
are perhaps the most important. Wood ashes carry potash and 
lime. The amount of potash varies greatly with the kind of 
wood, the temperature at which it is burned, and the subsequent 
treatment of the ashes. Good hard wood ashes will carry in 
the neighborhood of five or six per cent of potash. They will 
also carry pretty nearly 50 per cent of lime. The most of the 
ashes of commerce, even though they are branded ‘“Unleached”’ 
have lost considerable of their potash in one way or another. 
One brand of so-called “Canada Unleached Ashes” was of- 
fered in New York last year with a guaranty of only one per 
cent of potash. Ashes come under the requirements of the 
fertilizer law, and in buying ashes one should insist upon having 
them sold under guarantees of potash and of lime. The phos- 
phoric acid which they carry is unimportant. 


SEA WEEDS. 


The ordinary deep water and shore sea weeds are valuable 
natural sources of potash and of nitrogen. Winter collected 
sea weeds, both rock weed and kelp, carry about 80 per cent of 
water and 0.4 per cent nitrogen, 0.1 per cent phosphoric acid, 
0.6 per cent potash and 0.5 per cent lime—considerably more 
than is contained in farm manure and equally available. Like 
farm manure, on account of their large water content sea weeds 
cannot be economically transported far from the point of origin. 
The ashes of sea weeds are rich in potash. Eel grass has no 
agricultural value. Mussel mud has value but will not warrant 
large amounts of paid labor. 


LIME. 


Lime is still a cheap product, and under some conditions it 
is a valuable addition to the soil, both to liberate the plant food 
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from the organic matter of the soil and to correct acidity. It 
is also a plant food and is essential to crops. Clover and al- 
falfa, in particular, require it. It can be had in the oxide (that 
is, burned lime), the water-slaked (hydrated lime), or the car- 
bonate (air-slaked lime and ground limestone.) Lime and 
ashes tend to make a soil alkaline and an alkaline soil is favor- 
able to the growth of the fungus which produces potato scab. 
Hence care should be taken that large amounts of ashes and 
lime are not applied to a soil where potatoes are to be grown. 


COMMERCIAL SUPPLIES OF PLAN’ Foon. 
MINERAL AMMONIATES. 


Calcium cyanamid at present prices is probably the cheapest 
source of commercial nitrogen today. The amount that can be 
safely used in mixed goods is limited, probably not more than 
200 pounds per ton. Cyanamid nitrogen contains free lime 
and hence is incompatible with sulphate of ammonia, and also 
if allowed to stand in mixed goods, it might have a tendency to 
revert the phosphoric acid. Nitrate of soda is the most speedily 
available of all ammoniates. Cyanamid nitrogen is probably 
as available as sulphate of ammonia and more available than 
dried blood. In a cold climate such as ours and with crops like 
potatoes which demand early growth, nitrate of soda is valua- 
ble and it will probably have to be used in our climate in 1916 
despite its high price. 

Sulphate of ammonia gave as good results as nitrate of soda 
with potatoes at Aroostook Farm last year, but plot experiments 
indicate that it is only from 75 to 80 per cent as available as 
nitrate of soda. 


ORGANIC AMMONIATES., 


These practically all come from refuse sources. Most of 
the organic ammoniates are high in price, but they will still 
have to be used in mixed goods to a considerable extent. Tank- 
age, cotton-seed meal, blood and fish are the standard sources. 
People living near the wool factories in Maine may find wool 
waste a valuable source of nitrogen. It also will carry some 
potash. Wool waste should be composted before using. Along 
-the shores, if they can be cheaply obtained, starfish are quite a 
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valuable source of nitrogen. Dried starfish carry about five 
per cent of nitrogen, two per cent of lime, but practically no 
potash or phosphoric acid. 


PHOSPHORIC ACID. 


Bone and the mineral phosphates which are found from fos- 
sil bones are the sources of commercial phosphoric acid. The 
finely ground mineral phosphates, called floats, may have some 
place in our agriculture with the advance in price of acid phos- 
phate. These have been largely recommended for use in the 
Middle West. It is to be remembered that the value of their 
crops per acre is only about a third of that of the average crop 
in New England. The more available acid phosphates, even 
at a higher price, have proven to be economical for New Eng- 
land conditions. In no case would the speaker advise the use 
of floats for direct application to the land ‘for most crops, as 
they are slow in action. In Ohio they have been found to be a 
valuable addition to farm manure. 

Basic slag is a good alkaline source of phosphoric acid, but 
its price is probably too high to be considered in 1916, 

Both bone and bone tankage are much more available than 
floats. Of somewhat slow action they are valuable in making 
up a part of the phosphoric acid in mixed goods, whether these 
be home or factory mixed. 

Acid phosphate is still the best source of phosphoric acid for 
Maine farms. The price this year is, however, high. Quickly 
available phosphoric acid has a tendency to hasten the develop- 
ment of the root system of plants, and for this reason it is par- 
ticularly valuable for crops that need to make an early growth. 
Starting the plants early in this way gives them a longer season 
and makes it more possible for them to utilize plant food in 
the soil than would otherwise be the case. 


POTASH. 


Feldspar carries considerable potash, but experiments have 
not shown it to be of any direct value as applied to land. There 
are patented processes for extracting potash from feldspar 
which would doubtless come into practice were it not for the 
fact that as soon as the war is over potash will probably go 
‘back to its normal price. 
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There are no methods of extracting potash from feldspar 
thus far devised that are economically possible under normal 
potash prices. While it is hoped that supplies of potash may 
be found that will make this country independent of foreign 
sources, not enough will be produced before planting time to 
at all relieve the present shortage. 

Outside of a limited amount of ashes, available potash is 
practically unobtainable for most crops. Commercial fertiliz- 
ers for 1916 will, for the most part, be made to carry no potash 
or at the most, only one per cent. This one per cent will add 
five dollars to the cost of fertilizer per ton. 


POTASH LIBERATORS. 


There are no such things as potash substitutes in agriculture, 
but some materials, such as the sodium and calcium salts, will 
under certain conditions more or less replace the potash in the 
soil and render it available for the growing of plants. 

Among the soda salts are nitrate of soda, soda ash and com- 
mon salt. Gypsum (calcium sulphate) is the most important 
calcium salt. Alkaline sources of lime and soda such as cal- 
cium carbonate and lime and of soda ash, do not seem to be so 
effective in releasing the potash of soils as are the chlorides 
and nitrates. 

Field experiments conducted for twenty years at the Rhode 
Island Experiment Station seem to indicate that soda has consid- 
erable value in releasing potash for certain crops. There was 
very little gained from the use of common salt with the potato 
crop. This experiment indicated during its whole course that 
the application of soda to the granite soils helped to insure the 
production of normal crops, even without the addition of 
potash. At the Experiment Station at Rothamsted, England, 
nitrate of soda has been found to be of marked value in the 
growing of crops, irrespective of the nitrogen which it carries. 
Doctor Hall, in reviewing this work, states that “It is not suffi- 
ciently realized how valuable a soda base may be. This is not 
because the soda is in any way necessary to the nutrition of the 
plant but because of the action of any soluble salt upon the 
insoluble potash compounds in the soil. The potash in the soil 
is due to the partial weathering of double silicates like feld- 
spar and of clay, which is not to ‘be regarded as pure kaolinite, 
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but as containing a certain proportion of zeolitic bodies imme- 
diately between feldspar and kaolinite. Any soluble salt, and 
particularly a soluble soda salt, will react with these zeolites and 
exchange bases to an extent depending on the relative masses 
of the two bodies, hence nitrate of soda acts on the clay of the 
soil and brings some potash into solution. To a certain extent 
this action takes place and in practice the dressing of nitrate of 
soda, on any but the lightest soil, will dispense with the neces- 
sity of a specific potash manuring, even for potash loving 
crops.” 

No experiments in New England have been made along this 
line with the exception of a limited amount at the Amherst, 
Massachusetts, Experiment Station. The soil there is a silt, 
and not granitic in its origin. Director Brooks did not find 
any specific benefit from the application of nitrate of soda to 
that soil as a liberator of potash. 

Lime (calcium oxide), slaked lime (calcium carbonate) or 
ground limestone (calcium carbonate) is helpful in liberating 
potash from ‘the organic matter of the soil. The effect of lime 
upon the mineral potash of a soil is not so well determined, 
and there is a difference of opinion. The best New England 
authorities think that it has little or no effect in freeing min- 
eral potash. 

Gypsum (calcium sulphate) has been found to have some 
effect in replacing potash in the soil. Its price, however, is 
probably too high for general application the present year. 
Acid phosphate, however, of necessity always carries gypsum. 
Hence all mixed fertilizers containing available phosphoric 
acid also ‘carry gypsum, In general, multiplying the available 
phosphoric acid in a fertilizer by two and a half will give the 
approximate pounds of gypsum in fertilizers. That is, an acid 
phosphate carrying 16 per ‘cent of available phosphoric acid 
will carry about 40 per cent of gypsum. A ton of fertilizer 
with ten per cent available phosphoric acid would carry about 
500 pounds of gypsum. 


M1xEp COMMERCIAL FERTILIZERS IN IQ16. 


The present year fertilizers may be had ranging from one to 
six per cent of ammonia, from eight to ten per cent of available 
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phosphoric acid, and without potash. Also fertilizers carrying 
from one to five per cent of ammonia, eight to ten per cent of 
available phosphoric acid and one per cent of potash will be 
upon the market. 

In special instances it may be possible to get a fertilizeg car- 
rying more potash. 

The prices for mixed fertilizers were fixed in October last. 
The prices for potash are based upon a value of about $250 
per ton for muriate at that time. Today potash salts are worth 
considerably more—probably double that amount. These 
prices make potash worth $5 per unit. Hence, a fertilizer with 
one per cent of potash would cost $5 more per ton than if the 
‘potash were omitted. Much, if not all, of the fertilizer offered 
in Maine the present year will carry a considerable part of its 
nitrogen in the form of nitrate of soda. It is urged that the 
purchaser of mixed fertilizers in 1916 make sure that-at least 
one-fourth, and, still better, one-thind, of the nitrogen the fer- 
tilizer carries is in the form of nitrate of soda. 


GRowWING PorTatorts WitHoutT PoTAsH. 


Potatoes are the chief cash crop grown in Maine. It is of 
first importance for the grower to have what facts are available 
relative to the likelihood of obtaining a crop in 1916 without the 
application of potash. Foreseeing the possibility that the fer- 
tilizers in 1916 ‘would contain very little, if any, potash, the 
Maine Agricultural Experiment Station began in I915 at 
Aroostook Harm a series of experiments to determine the ef- 
fect of different amounts of potash. Four different mixtures 
were used. In each case the fertilizer contained four per cent 
of nitrogen (five per cent of ammonia), of which one-third 
was in ‘the form of nitrate of soda, and eight per cent of avail- 
able phosphoric acid. The potash varied as follows: On one 
plot there was none, on another two per cent, on another five 
per cent and on another eight per cent. The plots were one- 
half acre each and they were planted in duplicate. The land 
had ‘been in grass for two years, one year in oats and the year 
before that had been in potatoes. No fertilizer had been used 
since the potato crop of 1911. In each case the fertilizer was 
applied at the time of planting, at the rate of 1,500 pounds per 
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acre. Other than the amount of potash used, all the plots were 
treated exactly alike. 

Throughout the growing season the vines on both the no 
potash plots were a distinctly brighter green and had a thriftier 
look than on the adjoining plots, The difference was so marked 
that it attracted much attention from visitors at the farm. 
Although some slight irregularities occurred in the yield from 
the different plots, the average figures show fairly consistent 
increases with the increase in potash. The plots without potash 
yielded 110 barrels or 302 bushels of merchantable potatoes. 
The plots with two and five per cent potash gave practically 
the same yields of 116 barrels or 320 bushels per acre. The 
eight per cent potash plots averaged to yield 120 barrels or 331 
bushels per acre. This is an increase of ten barrels from the 
eight per cent plots over the no potash plots. This amount is 
undoubtedly large enough to be significant and to indicate that 
the potash increases the yield of potatoes in Aroostook county. 
On the other hand, 110 barrels (302 bushels) per acre is a good 
yield—considerably above the average and nearly double the 
average in the county in 1915. So far as the results of this one 
year are concerned, they indicate that a profitable yield of po- 
tatoes can be obtained on Aroostook soils without the addition 
of potash for at least one year. In a few farmers’ trials made 
by the various fertilizer companies, in which no exact records 
were made, satisfactory results were obtained without the use 
of potash by all cf the growers from whom the Station has_ 
heard. Quite a tiumber of farmers tested mixtures containing 
varying amounts of nitrogen, phosphoric acid and without pot- 
ash. The consensus of opinion seems to be that a five per cent 
ammonia and ten per cent phosphoric acid gave on the whole 
the best yields. Based upon the reports of these trials, a good 
many of the fertilizer companies are increasing the amount of 
phosphoric acid the present year. Fertilizers that normally 
carried eight per cent will in 1916 carry ten per cent available 
phosphoric: acid. To the speaker this increase in phosphoric 
acid does not seem to be necessary. Outside of the special fer- 
tilizer experimental plots at Aroostook Farm and at Highmoor 
Farm, the fertilizer to be used in 1916 will carry five per cent 
ammonia (with one-third of the nitrogen in the form of nitrate 
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of soda), eight per cent available phosphoric acid, and no 
potash. 

Experiments at Massachusetts, however, indicate that avail- 
able phosphoric acid hastens the development of the plants at 
the beginning of the season and that would seem to be borne out 
by the farmers’ experiences cited above, where they had com- 
pared ten per cent available phosphoric acid against eight per 
cent available phosphoric acid. The fertilizer companies state 
that the difference in cost between a fertilizer carrying eight 
per cent and one carrying ten per cent available phosphoric 
acid in 1916, will not exceed $1.00 per ton. It may be that 
this added phosphoric acid may be found profitable. Based on 
the 1915 results at Aroostook Farm it would not pay any man 
to buy potash at the present price of $5 per unit, even if it 
could be obtained. The increase of ten barrels of potatoes per 
acre where eight per cent of potash was used over where none 
was used was worth at harvest about $15. Eight per cent 
potash, if it could be had, would cost not less than $30 per acre 
for 1,500 pounds of fertilizer, which is twice the value of the 
increased crop. 

For potash liberators the evidence is preponderant in favor 
of nitrate of soda. There is little evidence that common salt 
frees any perceptible amount of potash which will become avail- 
able to the potato crop. Gypsum (calcium sulphate) probably 
will help render the potash available. A fertilizer carrying five 
per cent of ammonia, in which one-third of the nitrogen is in 
the form of nitrate of soda, and carrying eight or ten per cent 
of available phosphoric acid, will have theoretically enough 
sodium from the sodium nitrate and calcium from the calcium 
sulphate (gypsum) to liberate enough potash for a maximum 
crop of potatoes. 

The speaker, therefore, would advise the use of 1,500 to 
2,000 pounds of a fertilizer carrying five per cent of ammonia, 
with one-third of the nitrogen in the form of nitrate of soda, 
and eight per cent or even ten per cent of available phosphoric 
acid and no potash, for 1916. With people who have been get- 
ting good results from a fertilizer carrying four per cent of 
ammonia, a 4-10-0 fertilizer would probably prove satisfactory. 
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CONCLUSIONS, 


Crops can be successfully grown without potash under cer- 
tain conditions. It is not believed, however, that New England 
agriculture can be successfully maintained at its present high 
rate without the purchase of plant food, including potash. 
However, for the year 1916 under the emergency, it is believed 
that agriculture may be successfully prosecuted if the following 
conditions are observed: 

Select for the money crop only soils that are known to be 
in good tilth and in good heart. Avoid, so far as possible, the 
light sandy soils of the state. 

Pay special attention to plowing, harrowing and cultivating, 
so as to “fine” the soil as much as possible. Tillage renders the 
plant food of the soil much more available. 

Properly conserve all of the possible available plant food 
from waste. This can be utilized by composting or by applying 
directly to the soil. ‘Composting makes unavailable sources 
more available. 

Spread the farm manure over a greater area than ordinary, 
and supplement by the purchase of commercial fertilizers 
without potash. 

The following specific recommendations are given, not that 
they are the best or that they may give high financial returns, 
but with the belief that despite the lack of experimental data, 
following these recommendations will lead to satisfactory re- 
sults. Be sure to insist that at least one-third of the nitrogen 
in mixed goods be in the form of nitrate of soda. 


Top-DRESSING GRAss LAND, WINTER Rye, Etc. 


Ammoniates. Nitrate of soda is without douht the best 
ammoniate for top-dressing mowing lands. The high cost the 
present season may make it desirable to use some other form. 
Sulphate of ammonia is a good top-dressing. Probably cyana- 
mid used by itself would make a good top-dressing. Equal 
weights of cyanamid and nitrate of soda would be useful for 
this purpose. Cyanamid cannot, of course, be used with sul- 
phate of ammonia. Any of these materials can be used at the 
rate of 100 to 200 pounds per acre. 
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Phosphoric Acid. Because of the high price of available 
phosphoric acid the present year, its use may not be found pro- 
fitable. 

Wood ashes and stable manure are useful for top-dressing. 


PoTaToEs, Root Crops AND More CoMMON VEGETABLES. 


If possible, use eight or ten tons of stable manure per acre 
with about 500 pounds of 3-10-0 goods. If farm manure can- 
not be obtained, use 1,000 to 2,000 pounds of 5-8-0 or 5-10-0 
goods. 


Corn. 


It probably is not profitable to attempt to grow corn without 
farm manure. Use 20 to 25 tons of manure per acre. In addi- 
tion to the farm manure, use 300 to 500 pounds of 3-10-0 fer- 
tilizer. 


Oats AND SMALL GRAINS. 


Spring seeding down with oats or other grains or grass should 
follow about the usual places in the rotation. In case the land 
was heavily fertilized in 1915 it may not be necessary to fer- 
tilize in 1916. If fertilizer is used 300 to 500 pounds of a 5-8-0, 
5-10-0, or 6-8-o fertilizer is the best that can be had under the 
conditions. 


ORCHARDS AND FRUITS. 


The present year clean tillage seems to be the thing that is 
indicated for apple and similar orchards rather than to use any 
fertilizer. Raspberries, and the other small fruits would have 
to be handled practically as recommended above for the root 
crops and more common vegetables. 
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SOIL IMPROVEMENT. 


Pror. FRANKLIN MENGES, York, Pa. 
(Stenographic Report.) 


This is the most important subject before the American 
people today. The subject is “Natural Methods of Soil Im- 
provement,” or ‘“Nature’s Methods.” Those of you who have 
been farming quite a while and have been observant, have no- 
ticed that under certain conditions your land will improve natu- 
rally, whereas, under other conditions, it will become poorer. 
Now, then, in order that we may have an idea about these 
things, we will have to go directly to Nature. We will have 
to go down to the soil and see how it was made and how it is 
being made today. If our geological evolution fellows can be 
trusted, there was a ‘time when this old earth was nothing but 
solid rock. I do not know whether that is so or not. I am 
saying what some other fellow said. I have a sneaking sort 
of a notion that we do not know. 

We notice in our state that on the solid rock, ana this is true 
in Maine as well as in Pennsylvania, and all over the United 
States (I have traveled over a good part of it), that on the solid 
rock there are plant growths, the lowest visible form of plants 
that we know anything about, the mosses, lichens and the alge. 
What are they? Soil makers. If you examine the texture of 
the rock, you will find that the roots of the plants have pene- 
trated the crevices of the rock and taken from the rock the 
material used for growth. They go on soil making. When 
they have made a soil sufficiently rich another plant will come 
along and grow on it. What is this other plant? It is the fern. 
We have species of ferns that will grow well-nigh on the naked 
rock, and spread from the base to the top of the solid moun- 
tains. You have older mountains there, I think, than we— 
they are not as high. We still have coal in our state, and lots 
of it. I think you wish you had. 
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After the ferns have developed soils rich enough for another 
plant to live, that other plant comes along, It is the fire cherry. 
It is God Almighty’s means to prevent careless people from 
causing fire to destroy forest growth. I always say that who- 
ever sets the woods afire ought to have his taste of purgatory 
right there, because that is where ‘he is going, anyway. This is 
rather plain talk. This is His agency to prevent the absolute 
destruction of the soils on the hills and mountains of the State 
of Pennsylvania. We know how roots and seeds are destroyed 
by fire, and when every little seed has been killed, by some 
means, I do not know how, that little cherry gets there and 
prevents the soil from being destroyed by man, the very agency 
on which he depends to get his living. After the fire cherry, 
with us (I have been in every county and town in the state), 
comes the huckleberry, and after the huckleberry comes the 
little cedar, and after the cedar comes the hemlock, and after 
the hemlock the pine. The State of Maine is noted for its 
pine. The northern part of Pennsylvania has large areas of 
pine. We are too far south for the white pine you have. In 
the southern part, we get into the southern pine district. 
After the pine comes the birch, after the birch the beech, after 
the beech the maple, after the maple comes basswood; then pin 
oak, rock oak, black oak, swamp oak and white oak. Where 
do we find the white oak? We find it in the richest soil in the 
state. We find it in Pennsylvania, in the limestone valleys of 
that state. Pennsylvania Dutch settled in the limestone valleys 
and are there today. They knew a good thing when they saw 
it. Here is a process of development. The longer the Al- 
mighty farmed that land the better it became and the longer 
some fellows I know farm it, the poorer it becomes. 

Now, notice that I said here is a process of development. 
Our soils are made up of two substances, disintegrated rocx 
and organic matter; rock out of the earth, and organic matter 
out of the atmosphere, and the two are brought together 
through the agencies of the leaves of our plants. How does 
the organic matter get into the atmosphere? You and I are 
factories which make some of this organic matter; we inhale 
air composed largely of oxygen and nitrogen and when we 
breathe out the air it is made of carbonic acid gas, which the 
plants breathe. If I should seal this room up and lock you in 
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until night, about seventy-five per cent of you would be dead. 
The waste material that you cast off your bodies would kill you. 
It is not necessarily a poison, ‘but it does not contain oxygen 
enough to purify your blood and sustain life. I exhale a little 
and you breathe it in. You would not eat that way. Why do 
not people ventilate better? The Lord knew better than that. 
He did not want all this waste material floating about in the 
air. The waste material that comes from the engine along the 
railroad track is waste material from the fuel consumer. The 
Lord made a plant and gave to its leaves the power to take up 
this waste material and utilize it. The chair was once waste 
material; the wood from which it was made came from the 
oak tree, the leaves of which had the power to take up the waste 
matter and make wood out of it. Do you know that the bread 
and the potatoes you ate for dinner, last summer were waste 
material flcating in the air which came in contact with the 
leaves of the potato plant, and the leaves had the power to take 
it up and make potatoes of it. The same is true of the corn, the 
peach, the apple and the pear. You ate for your dinner what 
your grandfather had eaten before you. Your grandchildren 
will eat what you have eaten. This is the cycle of construc- 
tion and reconstruction going on forever. 

God gave to the farmer the mission to produce food for the 
race. He is God’s right-hand man and he ought to be a good 
one. If he is not, he ought to stop farming. He is the agent 
who furnishes human nutrition, and it is the greatest business 
in all the world. Before we can have facilities for manufac- 
turing, transportation, and before we can have even religion, 
we must be fed. I do not like starved Christians. They do not 
look good to me. Here we have a constructed agency 
out of the two materials, and the longer the Almighty farmed 
with them the richer that agency became. This brings me to 
another subject. 

There are two ‘kinds of farmers—constructive farmers 
whose farms get better, and destructive farmers whose farms 
get poorer the longer they farm them. You belong to one 
class or the other. Do you know that nine-tenths of all the 
farmers in the United States belong to the last class? It is a 
broad statement; I wish it were not true. I believe that you 
and I have been put into this world to help the Almighty to 
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make things better. Don’t you? If you cannot help to make 
the world better, you ought to go where you belong. I do not 
know where that is. 

Let me say another thing. There is no man in this world 
who can help to make things better more than the farmer. He 
can help to do more to make this old world better than any 
other fellow, because he is not tied down to anybody, unless he 
has a mortgage on his farm. He is independent and once in 
awhile he can say what he ‘wants to say and think as he pleases, 
and you know a lot of them do. This is true among the Dutch, 
and they say it in Dutch, too. 

I say there are two classes of farmers, the constructive and 
the destructive, and nine-tenths belong to the destructive class. 
You would like to have me tell you who are the constructive 
and who are the destructive farmers. Our soils are made up 
of two substances—organic matter and disintegrated rock; the 
one comes out of the atmosphere and the other out of the 
earth. When you and | raise these crops on the farm we should 
do as the Almighty did with the woods, which produced a crop 
of leaves every year and which fell on the ground and rotted 
away and, by and by, the trees themselves died, rotted away 
and went back to the soil. When we came along we cut away 
His agency of soil making—the trees; and then we began 
farming. We began to raise crops and we did not put back into 
that soil as much as we farmed out of it, did we? The de- 
structive farmer is the man who does not ‘put as much organic 
matter back into the soil as he takes out of it. The construc- 
tive farmer puts more organic matter back into the soil than he 
takes out and that fellow is working for a permanent agricul- 
ture. This is what the Almighty did. The longer he farmed 
this land the richer it became. 

The problem before the American people is to work for a 
permanent agriculture; commercial fertilizer will not do it, nor 
any other agency but the crops grown on the farm, I use com- 
mercial fertilizers to help me to get to the point where I will 
not have to use it, or to supply something in which my soil is 
naturally deficient. Another thing we do on these farms; we 
raise soil-exhausting crops and soil-improving crops. The 
longer we raise one kind the poorer our land becomes, and the 
longer we raise the other kind the better our land becomes. The 
Almighty did not leave us in ignorance about these things; He 
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gave us plants by which we can construct and maintain the fer- 
tility of our land. In Pennsylvania we have a crop rotation 
of corn, oats, wheat, and wheat and grass, usually timothy. 
Corn, oats, wheat and timothy are soil exhausting crops, and 
in this rotation we have one clover crop in four years, which 
does not suffice to keep up the fertility of the soil. 

I cannot get the Pennsylvania Dutch to change their rota- 
tion. We get them to put crops into their rotation to 
improve the land, and the probabilities are you can 
get some idea out of what I am saying to help you 
up here. With the corn, we now sow cow peas at the last 
cultivation. This last summer I had the pleasure of having a 
growth of cow peas two feet high. We cut the corn, put it into 
shocks, and then we got into the field with a disk harrow and 
cut up the peas and the corn stubble, and then sowed it with 
wheat, and with the wheat a fertilizer composed of 1,200 
pounds of Basic slag, 600 pounds animal tankage and 200 
pounds nitrate of potash. This mixture cannot be obtained 
at this time, but instead we make up a mixture of 1,200 pounds 
dissolved potash rock, 500 pounds animal tankage and 300 
pounds hydrated lime. These ingredients must not be mixed 
until they are to be sown, because the mixture will become hot 
and lumpy and cannot be sown. It works fine. Why? Be- 
cause it cannot help itself. In this section you could use crim- 
son clover, if you can get it started. The Canada field pea 
sown with the corn might do splendidly here. The Soy beans 
will frost kill as well as the cow pea, but not as soon. Your 
soil may get sour, and the reason we put lime in is to prevent 
anything like that from occurring. They are all right after 
they are in the soil. I believe that in southern Maine the cow 
pea would do all right. 

You have in the Canada field pea a soil improving crop sown 
with the oat. After these, the land is seeded down with clover. 
I believe that alfalfa and timothy seeded together in this state 
would make a splendid combination. I know where it does 
well, and I believe it would do well here, if you get your land up 
to the condition where it would grow alfalfa. If you cannot 
raise red clover, get a soil improving crop with the oats, and a 
soil improving crop after the oats. The man who handles his 
farm in this way and feeds whatever he produces to stock and 
hens for milk, butter, eggs, etc., that man will improve his farm, 
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DISCUSSION. 


B. WALKER McKEEN. 


I appreciate the privilege of speaking once more to Maine 
farmers. I realize the difficulty of a man like me following a 
man like the one who has been speaking to you, who really 
“Beats the Dutch.” I know something about Dutchmen, and 
have been associated with some of them in my work, and expect 
to be associated with them in the world to come. 

This subject is a matter of great importance. It makes no 
difference whether a man is a farmer, a fruit grower, or what- 
ever branch of agriculture he follows. I hope we may all take 
home with us the speaker’s idea of soil improvement. I con- 
sider he is correct when he says the farmer is the Almighty’s 
right-hand man, but the Almighty had the advantage over man 
when he planted his forests to feed the soil. He was planting 
the crops for the soil’s benefit and after planting, left them there. 
Not so the farmer; of necessity he must take a part of what he 
grows from the land. It is more necessary for us farmers to 
study along these lines than for the Almighty himself, who had 
these things at his command. I ‘have believed for many years 
that the secret of soil building and keeping was not so much a 
matter of fertilization as it was of giving into the soil organic 
matter, and of keeping it in the soil, after getting it there. 

I have an idea that the State of Maine is suffering from an 
epidemic of root-bound grass fields. 1 believe we should strive 
to break up these old grass fields. Every year there is less or- 
ganic matter in these old fields. Every year there is less that 
the Almighty put into the soil. In order to break them up we 
must use the plow. The plow is the key which is going to work 
the safe for us; which will make it possible for us to succeed in 
agriculture. The plow may be a soil destroyer as well as a plow. 
The intelligent use of the plow is being forced upon us more 
and more. We must make a more careful tillage of the soil. I 
would sell anything from the land that my circumstances permit 
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and my market requires. I would not confine myself to any- 
thing, whether it was soil exhausting crop or not, and I would 
provide to maintain my soil after it. Live stock husbandry is the 
best type of farming for us now, and will be for a long time. 
We can plan to make our crop rotation attend to this. It seems 
to me that the use of the plow, plowing deep, should form the 
foundation of our business in this direction first, with a larger 
rotation of crops, those crops adapted to our soil and climate. 

I think, also, we must have a money producing crop in our 
rotation ; something that will grow and bring us money. Sweet 
corn has been for some years that crop in some sections, Just 
how long it will be, we do not know. It matters not what the 
crop may be, if we adapt the rotation to it in such a way that 
there is no lack of the necessary nutrition; then it will produce 
us something. I am very much interested in the use of some 
crop that will give us a cover crop to go into the soil. I wish 
this might be studied by our Experiment Stations. Of course 
the cover crop is not as necessary in this climate as in the South, 
although in the years past we find that we have less and less 
snow, and our lands are exposed more to the weather tham in 
former years. 

Perhaps a little personal experience in the direction of soil 
building and crop rotation may be of interest to some of our 
hearers. Some years ago we started to build up the resources of 
our farm. On that farm was an old pasture, which had fur- 
nished pasturage for our cows for a good many years, and was 
rapidly growing up and becoming practically useless as a pas- 
ture, when the matter of improvement of our pastures was very 
much discussed under Secretary Gilbert. After looking over 
our pastures, planning how to benefit them, we decided that the 
land should be allowed to grow up to woods, and the amount 
of food supply for our cows be obtained in some other way. 
Today, that pasture contains one hundred thousand of good 
pine; that amount has been cut once before, and it is really the 
most valuable land we have. We use a five-year rotation in our 
fields: First, hoed crop, with manure applied to the land; 
second, grain sowed to grass and clover; third and fourth, 
clover and grasses; fifth year, pasture. This land is supplied 
with plenty of water from a well. All that is necessary is to 
change the fences. There is no waste in the fertilizing materials, 
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nor in the droppings of the animals. There is no expense or 
loss of soiling food, as it is put on the pasture. That proved to 
be a wonderfully good method of soil improvement. All the 
waste matter of the animals was saved, organic matter was not 
lost; the soil was pulverized. It seems to me this is the way for 
the farmers of Maine, adapting their crops to their station and 
condition, which can be practiced very profitably. 

We are certainly up against a very great difficulty at present 
in this connection, and it seems to me that the advice given by 
Dr. Woods is one that we must profit by. I should not forget the 
lessons that have been driven home to us during this convention, 
building the soil, the methods of building, putting in of organic 
matter. It has several functions to perform in the soil: -First, 
an available plant food; next, it is a storehouse for plant food; 
the plant food that is put on land lacking in organic matter does 
not do the land as much good as on land that is full of organic 
matter. I like the way in which the speaker emphasizes the 
building of organic matter in the soil. We are hardly aware of 
our dependence upon the air. A little more than go per cent 
of all that these crops growing for human food use, comes from 
the air. Nothing is destroyed in Nature. Part of the stick of 
wood which came from the air goes back into it, leaving only a 
very small part of it in the stove, after it is burned. 

I have great faith in the future of Maine agriculture; in the 
future of New England agriculture. I have had something to 
do with, and ‘have known something of the agriculture of our 
state for many years. I have raised some of these exhibits 
which you see here. I believe this is but the beginning, and if 
the speaker could come here in 25 years, he could emphasize the 
statement that he made today, that the farmer is the Almighty’s 
right hand man, because of the products he would see on our 
tables and in our halls. 
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GOOD SEED THE FOUNDATION OF SUCCESSFUL 
FARMING. 


H. B. Futterton, Medford, Long Island, New York. 


Most vital to the achievement of success in any one of the 
many branches of the greatest of all professions—agriculture, 
are the two factors seldom considered, either by the expert or 
the layman. 

First, and by long odds, the most important of these two 
factors is the individual, for, in agriculture as in manufacturing 
or commercial lines of any description, it is the individual at the 
head of affairs who plans, directs, readjusts, enlarges, or con- 
tracts, foresees difficulties, prepares and perfects plans to cir- 
cumvent them; who most carefully inspects and selects the raw 
materials or fundamentals which go to make up the finished 
product. It is the individual who, keenly observant of every 
detail, detects and at once corrects errors or omissions. It is the 
individual who, when the finished product of his factory or 
store is ready to be put upon the market, investigates with the 
greatest care, notes the points glutted or over-stocked and those 
short or under supplied and makes his shipments in accordance. 
It is the individual who is constantly on the lookout for im- 
proved or more attractive methods of packing and presenting 
his products. It is the individual who designs or who has de- 
signed a striking and attractive label or trade mark in order, 
not only to secure trade for his particular line, but also to 
secure for himself all the natural increase in demand that in- 
variably arises through the thoroughly satisfied customer. The 
capabilities of the average man are ample to develop on each 
and every one of the items outlined as the basis of success in 
any business or profession. 

By far the most important item of absolute necessity for 
agricultural success is the raw material from which springs the 
plant that is to produce the product or crop to be sold. In the 
case of the agricultural profession, this raw material is the 
seed which is to be planted and, strangely enough, though agri- 
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culture is the oldest of all professions and businesses as yet in 
these great and glorious United States, practically no atten- 
tion has been paid to the standardization of seeds. Seeds of 
all descriptions have been taken haphazard from the corn bin, 
the grain elevator, the potato cellar, or the bag. Only here and 
there spasmodic attempts have been made to prevent cross fer- 
tilization of varieties and but half-hearted attempts are made 
at rogueing crops grown for seed purposes only. Few farmers 
there are in the United States who have ever seen any of their 
crops reach maturity, absolutely uniform in variety. 

Legions there are who suffer big losses annually, because 
they fail to secure a particular variety of seeds they have or- 
dered and for which they have paid. Close observation for 
the past seventeen years has demonstrated most forcibly the 
fact that seldom less than twenty per cent and sometimes as 
high as eighty per cent of many crops are lost to the farmer, 
because absolutely dead or extremely weak, imperfectly ma- 
tured seeds have been furnished. In practically all other 
businesses, manufacturing or mercantile, the buyer of any ma- 
terial specifies, as does the farmer, exactly what he wants. He 
is given a price which he pays, and having carried out his part 
of the contract, demands and secures a particular item he 
specifies. If he finds the goods delivered differ in length, in 
breadth, or in thickness, in size, in shape, in color, in weight, 
or in strength, he demands a return of his money or, if he has 
not already paid, he refuses to pay and he further makes claim 
and secures damages to cover the time lost, the injury done 
his business and his reputation, whereas the farmer buys his 
taw material—the seed—by the pig-in-the-poke method. In 
the majority of cases, only finding out after his crop is ma- 
tured what variety or mixture of varieties he purchased in the 
spring, and only the easy going, long suffering, unorganized 
farming profession would stand for what those who sell seeds 
call their non-warranty clause, which is the most remarkable 
acknowledgment that all who use it lack either the necessary 
knowledge to warrant them in selling seeds or that they lack 
either the ability or willingness to follow the common practice 
of all other kinds of business. 

In any other line of business, than that of seed selling, a 
concern which would state year after year that it would not 
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warrant or guarantee either the description, the quality or the 
productiveness of the goods it had for sale, would have to 
take down its signs and close its offices in thirty days, after 
announcing merely that it refused to guarantee the descriptions 
which it give as accurate. Seedsmen make the claim that 
they cannot be responsible for varieties because they do not 
know their growers. This of course simply means that they 
should either go out of the seed business or grow the seed 
themselves, buying only such seed, which for any reason they 
cannot raise, from growers with unassailable reputations, and 
it is part and parcel of the seed business, as of any other busi- 
ness, to be equipped with men and means, that they may by a 
frequent inspection know exactly the method pursued by their 
growers, the constant rogueing or elimination of weak plants, 
of plants diseased, and of plants other than the strain or vari- 
ety being raised. That no seedsman can guarantee the number 
of pounds or bushels to be produced goes without saying, but 
there is no reason in the world why they cannot absolutely and 
without qualification guarantee that when they take the farm- 
er’s money they will deliver exactly what he has ordered. Fur- 
thermore, they can, without the slightest difficulty, deliver 
healthy, plump, sure-to-grow seeds, free of dirt, and dead ones, 
and as seed crops are gathered in the fall and not planted until 
the spring, there is ample time to test for vitality or germinat- 
ing ability every seed they offer for sale. 

Seed selection, even in its simplest form, is, as yet, strictly 
in the infant class in the United States. Nevertheless, the 
results already secured are so big that the slowest of “stand 
pat” folks of the farming profession have been shown good 
and plenty. Furthermore, there are few men entitled to call 
themselves farmers who haven’t found out for themselves that 
seed selected from vigorous, big yielding plants, will yield a 
good dividend on the time and care spent in the selection. The 
notion that beans are beans and potatoes are merely potatoes is 
childish in the extreme. In a careful test of seventeen varie- 
ties of potatoes, well known and each one a favorite, in some 
section of the United States planted, cultivated and sprayed in 
the same way, yielded in 1913, all the way from 70 bushels to 
the acre to 423 bushels. This eye-opener was not conducted 
in the usual method of a hill or two or small plot, but was an 
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acreage proposition handled according to the usual method pur- 
sued by the regulation farmer. As Long Island potatoes sold 
that year from 85 cents to $1.15 per bushel and, as all these 17 
varieties sold for identically the same price, even the most 
thoughtless or the most shiftless will readily grasp the fact that 
there is a heap of money to be made in trying out varieties 
and then selecting seed for planting from the very best there 
is in the field. Corn showed on acre tests to run all the way 
from 42 bushels to the acre up to 175. Wheat, from 36 bushels 
to 51. Each and every one of these tests were made with seed 
purchased from well-known seedhouses and in practically every 
case, varieties, claimed to be the best ever, were selected, The 
methods pursued were identical in every case and followed the 
simple practices which proved so successful when used by the 
early settlers in each and every state of our great republic. 
Here is the exact outline of method pursued. Acreage on 
which a cover crop of rye and vetch or crimson clover had 
held the rains of fall and spring and the snows of winter, and 
also held that tremendously valuable fertility found in top 
soils and which is annually blown out to sea or into the big 
woods, if winter’s winds are allowed to sweep across Ware 
fields, was first cut up with a rotary or disc harrow, cut north 
and south and east and west, in order to cut out the slabs so 
many farmers place in the bottom of their furrows and then 
wonder why their crops do poorly. After thorough discing we 
plow deep. Not the deep that so many eastern farmers mean, 
but the deep of the big crop regions of the west. Instead of 
four or four and one-half inches, we try for nine inches, and 
are not satisfied if we do not get at least seven and one-hali 
inches. We have now laid in the bottom of our furrow well- 
broken-up soil filled with vegetable matter in the finest kind 
of condition to let the sub-soil moisture come through and to 
hold future rainfall. We further have started the finest kind 
of a chemical laboratory which works without watching, for 
this clover, this rye, this vetch and the roots thereof rot slowly 
and continuously, and the gases given off put in fine shape and 
ready for immediate use of the crop the immense amounts of 
potash, phosphates and other health giving mineral matters 
contained in all soils, but locked up and out of reach of our 
crop until something rots, either vegetable or animal matter, 
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and unlocks the door of Nature’s soil storehouse so that the 
crops’ rootlets may enter in and get their fill of plant food. 

When the plowing is done, once in three years, we spread on 
the surface from three hundred to five hundred pounds of 
agricultural or slaked lime. This we use because it is two 
te three years quicker than ground limestone has proven in 
our 17 years of farm practice demonstration. This we use in 
preference to quicklime, because it does not burn and injure 
man, beast and harness, and this more than pays for the slight 
increase in cost per acre. As soon as the lime is applied we 
lightly harrow it under. The rains and dews of early spring 
will dissolve all that is needed and carry it down to the green 
stuff we have turned under gradually and in ample quantity to 
keep our automatic crop invigorator working nights, days and 
holidays. 

In my home section, Long Island, New York, for the last 
ten years with one exception, we have been able to plow in 
January, thus getting ready a deep reservoir to ‘hold the moist- 
ure which always comes early in the year, and freeze out 
a lot of unwanted wild plants and injurious bugs. The freezes 
of February help us out in this line, besides pulverizing the 
soil. Early in March we plant many of our crops and start 
cultivation soon thereafter. This cultivation is kept up at in- 
tervals of ten days or two weeks, as needed, until the latter 
part of June when crimson clover is planted, as a rule, for this 
is our favorite fertilizer, for the only fertilizers we buy are 
seeds and lime. On potatoes our spraying is done thoroughly 
and as frequently as the season requires; generally, three times 
is enough. Last year, seven to nine sprayings were necessary, 
and even then the wonderful value of seed testing was shown 
by the fact that one variety of potatoes sprayed nine times lost 
60 per cent of the entire yield, by rot, just plain wet weather 
tot which the extremely thin, soft skin was unable to keep out 
of the potato. Right side of this a variety, sprayed only seven 
times, lost to us between eight and ten per cent because the 
skins were tougher and thicker and kept out just the regulation 
old-time wet weather rot. 

Seed selection has, in potatoes, increased the yield 27 per 
cent. On Quick Lunch, Irish Cobbler and Green Mountain, 
the increase was practically exactly the same, and as real potato 
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growers on Long Island annually dig and haul 300 bushels and 
upward per acre, 80 to 100 bushels increase per acre makes 
the bank account look pleasant, and promptly develops many a 
dream into a reality. 

We westerners talk as flat footed as we walk; furthermore, 
as you have noticed, our lung power is well developed and 
enables us to be long distance talkers. Therefore, while you 
more quiet, conservative dwellers along New England’s rock 
bound coast, may feel that this heart to heart chat is long 
strung out, you will find, if you care to dig down, that my ear- 
nest endeavor from start to finish has been, to place before you 
in a simple way, the great value to the farmer of improved 
seed of every description and the part better seeds will play 
in bringing communities into true cooperation which, next to 
the individual and the seed, go to make up the equilateral tri- 
angular pyramid of successful farming, and firmer foundation 
does not exist. 


21 
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RELATION OF YIELD TO COST OF PRODUCTION. 


FRED RAsMussEN, Professor of Dairying, New Hampshire 
College. 


When asking a large number of average dairymen how much 
it costs to keep a cow per year, the amount given generally 
varies from $50 to $150 per year. On many farms, where 
dairying is carried on as a side issue, the cost of feed is often 
regarded as the sole item of expense in keeping a cow, while, 
as a matter of fact, when all items of expense are considered, 
the feed represents about one-half the total cost. 

So many factors enter into the cost of producing milk that 
it is impossible for anyone to produce a set of figures which 
will fit every man’s conditions. . The productions per cow, the 
cost of feed, whether the feed is bought or raised on the farm, 
the money invested in buildings and equipment, labor, depre- 
ciation on equipment, and cows and other factors, influence the 
cost of producing milk. 

In considering the cost of producing milk, the subject may, 
therefore, be divided inte two parts, the cost of feed and the 
cost of overhead charges, represented by interest on capitai, 
insurance, taxes, depreciation, veterinary services, etc. 


Cow AND THE FEED. 


As the cost of feed is about one-half of the total cost of pro- 
ducing milk, the amount of milk obtained from a certain 
amount of feed consumed by a cow becomes one of the most 
important factors to consider. A cow uses food for three dif- 
ferent purposes: 

Ist. For her maintenance. 
2nd. For the fetus if with calf. 
3rd. For production. 


The question may be asked why does one cow in a herd pro- 
duce 10,000 pounds of milk and another, given the same op- 
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portunities, only produces 4,000 pounds of milk. The answer 
is, one had the ability to eat large quantities of food and con- 
vert it into the milk, the other lacks the capacity to consume 
large quantities of food or she lacks the ability to turn food 
into milk. No cow ever produced a large quantity of milk 
without eating a large quantity of food. The amount of food a 
cow can consume is one of the important factors to limit the 
amount of milk produced and influence the cost of production. 

The following data collected by Prof. H. C. Eckles, of 
Missouri Experiment Station, fully substantiates this statement. 

Two registered cows of the same breed were bred so as to 
freshen one week apart. Records were kept of the amounts 
and composition of feeds consumed for each cow. They were 
fed exactly alike in regard to the composition: of the feed and 
the intelligence applied to the feeding. When the cows were 
dry their actual maintenance ration for the year was deter- 
mined. 

The following table shows the amount of food consumed and 
the amount of products given by each cow. Subtracting the 
maintenance ration from total amount of food eaten, gives the 
amount of food available for production. 


PoRTION OF RATION AVAILABLE FOR PRODUCTION. 


Grain Hay Silage Green Feed 


Consumed per year ... 3434 2904. 8778 4325 

Menmtenance .. .. 2). 25. 1200 1204 4818 

For Production ...... 2223 1699 3900 4325 
Good cow 8522 lbs. milk, 469 lbs. fat. 

Consumed per year ... 1907 1698 5088 2102 

Beainitenance 2... 20. 1005 10605 4292 

For Production ...... 841 632 795 2102 


Poor cow 3188 lbs. milk, 169 Ibs. fat. 

The figures show that the good cow consumed food enough 
so that she had 2223 pounds of grain, 1699 pounds of hay, 3960 
pounds of silage, and 4325 pounds of green feed available for 
milk production, while the poor cow only had about one-third 
as much food available for milk production, and as a result 
only produced about one-third as much milk and butter-fat. It 
showed that it took almost as much food to maintain the poor 
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cow as it did the good cow; in other words, it shows that, in 
order to have a profitable cow, it is necessary that she should 
be able to consume and digest large quantities of food above 
her maintenance ration. 

It is understood, of course, that care is taken in compounding 
a ration suitable for milk production. 


RELATION OF YIELD TO CosT OF PRODUCTION. 


The following table gives the yearly records of 203 cows of 
the South Lyndeboro Cow Test Association, classified in order 
of the amount of milk produced. 
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In studying this table it will be clearly seen that, as the 
amount of milk per cow is increased, there is a decrease in the 
feed cost of producing milk per 100 pounds. 

The cost of maintaining a cow per thousand pounds of live 
weight under similar conditions is practically the same, whether 
she produces a large or small amount of milk. Before any food 
is used for production the cow first uses enough, either of the 
foods she eats daily or the food which she, in times past, has 
stored upon her body in the form of fat or muscle, to maintain 
the wear on the various organs, to keep her warm, and to give 
her energy to move about. There is no return from the feed 
used for maintenance, except the life in the cow and the ma- 
nure. If she only eats a small amount above her maintenance 
ration, whether it is due to lack of capacity or to underfeeding, 
there will only be a small amount of milk produced, sometimes 


DAIRY, SEED IMPROVEMENT, STOCK BREEDERS’ MEETINGS. 325 


not even enough to pay for all the food consumed. This was 
the case with cows producing less than four thousand pounds 
of milk. 

In comparing the columns, “Pounds of Milk Produced” 
with the column “Cost of Producing 100 pounds of Milk,” it 
will also be seen that there is a definite relation of yield to 
cost of production, With an increase in the amount of milk 
produced, there is a gradual decrease in the cost of milk pro- 
duction, The tabulated results of 996 cows from four different 
cow test associations in the state showed similar results. Al- 
though there may be single exceptions to the rule, it is safe to 
gay that, under average conditions, the food cost per I00 
pounds of milk 1s decreased with an increase im the amount of 
muk produced. 

This does not only appear to be true under average condi- 
tions, but similar results were obtained under conditions where 
cows were fed probably with very little regard as to the cost 
of production but rather to produce as much milk as possible, 
without regard to cost. The table below is taken from Hoard’s 
Dairyman, Jan. I, 1915, and the figures are compiled from data 
collected in the Wisconsin Cow Competition of 1911, where a 
prize of $1,000 was offered to the owner of the highest pro- 
ducing cow in the state of Wisconsin. In the table is included 
157 cows—pure bred Holstein cows. 


COST OF MAKING MILK WITH COWS OF VARYING PRODUCTION. 
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The conclusion from this table is the same as from the one 
comprising 203 cows of a New Hampshire Cow Test Associa- 
tion that the highest producing cow produced milk the cheapest. 

It is hardly accurate to place the same overhead charges on 
cows producing ten thousand pounds as on cows producing 
20,000 Ibs. of milk. The interest on the value of the cow ans 
the depreciation would vary with cows of different production, 
However, in this case, the fixed charges are placed at $50 
per cow for all classes. The difference, therefore, in the cost of 
producing milk, represented in the table, is the difference in 
the food cost of producing milk per to lbs. and per quart. 


CoMPARISON OF HIGHEST AND Lowest PRODUCER IN SAME 
HERD. 


Many illustrations could be given of remarkable difference 
in cost of production of cows in the same herd, kept under 
identical conditions. The records of the two cows in 
the same herd given below are selected because just such 
cases would be found on a great many farms, as neither of 
the two cows have an extremely high or low record. 


Feed Cost 109] Cost 1 | Return 

Cow No Milk. Fat. cost. Profit. |lbs. milk.} lb. fat. $1. 
eRe bra aoe Sah pise 8 ,410 307.3) $83 58) $65 11 $ 99 $ or $1 78 
OS SE eae hel aye Rh oe 4 ,845 22aS 73 83 16 | 1 52 32 1 22 


Although No. 1 gave 3,565 pounds more than No, 2, it cost 
only $9.75 more to feed No. 1 than No. 2. No. 2 gave a profit 
above feed cost of $16.44, while No. 1 gave a profit of $65.11 
cr four times as great. 

Cow No. 2 is not giving enough return above feed cost to 
pay overhead charges Still, the man who does not keep rec- 
ords, often assumes such a cow is profitable and he not only 
keeps her but often breeds her to an inferior bull and raises 
heifers of the same limited capacity for production and for 
profits. 


Dairy SITUATION IN NEw ENGLAND. 


At the present, the Boston Chamber of Commerce, the 
Office of Markets, United States Department of Agriculture, 
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the State Granges, and the Extension Departments of the New 
England states are cooperating in making a comprehensive 
study of the market milk situation in New England. 

The cause of this investigation is the astonishing fact that 
the number of cows in the New England states is continually 
decreasing. The number of cows in Massachusetts in 1906 
was 181,818; in 1913 the number of cows in New Hampshire 
decreased in every county except one. Other New England 
states report similar conditions. The decrease in the number of 
cows is principally due to the fact that on the average the pro- 
duction of milk for market has proven unprofitable. It has 
proven unprofitable principally: (1) because the production 
of milk per cow is too low; (2) the cost of production of 
milk has been continually increasing; (3) and the price paid 
for milk has not kept up with the cost of production. 

In New England the prices for dairy cows during the past 
ten years have increased about 70 per cent. The cow which 
then sold for $70 is today selling for about $120. 

The cost of labor has increased, not only the actual wages 
paid to hired men, but also the cost of board has increased. 
In fact, every item entering into the cost of producing mill is 
considerably higher today than ten years ago. While the in- 
creases in cost of feed is about 45 per cent, the increase in 
price of cows 7o per cent, the increase in the price of milk to the 
farmer has, during the same period, only been 20 per cent. 

The price paid for milk has not kept up with the cost of pro- 
duction because the milk contractors have been able to contin- 
ually extend the territory from which they obtain the milk 
supply. If a milk conractor can buy milk cheaper in New 
Hampshire and Vermont than in Massachusetts, and he can 
get all he wants, he will buy his milk in New Hampshire or 
Vermont. A distance of from 50 to 100 miles further is of 
little interest to him. The dealer offers the farmer a certain 
price; he does not ask him whether he is getting enough for 
his milk to make a living. He expects the farmer to look out 
for himself. The farmer when changing from selling butter- 
fat to a creamery to selling whole milk to a milk dealer, changes 
his methods of farming without considering all the conse- 
quences. He finds himself without skim-milk and butter-milk. 
He quits raising calves and begins to buy cows to replenish his 
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herd which means he will every year have a depreciation in- 
stead of an appreciation in his herd. He quits raising hogs and 
one or two hogs a year for his table. He finds that require- 
ments regarding ice and sanitation are quite different, and more 
expensive. He is daily selling fertility from the farm. The 
price for milk which looked so much higher than the price 
received at the creamery often in the end proves to be less 
profitable. The difficulty is that it probably took several years 
before it really dawned on the farmer that the sale of milk was 
unprofitable. Some of the farmers then go out of the dairy 
business, others continue to drag on hoping for higher prices. 

It is true that many dairy farmers in New England are not 
making interest on the investment in equipment, land and cows, 
and that many are practically getting no income from their own 
labor. It is also true that the number of cows have been grad- 
ually decreasing from year to year. This, however, does not 
necessarily mean that the dairy business is fundamentally 
wrong or that it is on a permanent decline in New England. 
It means we are in a period of transition. It means that we 
have reached the end of a period where it is not longer possible 
to make a profit selling milk from cows producing between 
4000-5000 pounds of milk per year; when it is no longer possi- 
ble to make a profit in the dairy business without paying at- 
tention to the principles of breeding and feeding, and without 
making a study of crops and rotation of crops best adapted: to 
the dairy farm. 

There is no question that the price of milk is too low, but 
an increase in price without making an effort to carry on the 
dairy business according to fundamental principles and business 
method wii! never make the dairy business permanent. We 
are j-t at the beginning of a permanent dairy industry for 
New England. Through the various breeders’ associations, 
hundreds of records of the production of milk and butter fat 
of pure bred cows are being supervised and established by the 
Experiment Station as permanent history of individuals and 
of families of dairy cows. 

The salvation of the dairy industry of New England depends 
upon the improvement of the dairy cattle. The profit in the 
dairy business should come not only from the sale of milk or 
other dairy products, but from the sale of cattle. The demand 
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for good dairy cows for many years will be greatly in excess 
of our supply. The dairy industry is rapidly increasing in the 
west and in the far west. The dairy business is almost entirely 
undeveloped in the south. Buyers of cattle from South Amer- 
ica, New Zealand, Australia, Japan and other countries, at- 
tracted by the high records of our best dairy cows, are coming 
to this country to buy dairy cows. 

Many of our large cities have already extended their terri- 
tory from which it is possible to draw milk as far as distances 
and conditions will permit and the time cannot be very far 
away when there will be no new territory to explore. The pro- 
duction of milk for market will then be a settled rather than an 
everchanging industry. 

The food value of milk will be better known and appreciated. 
New uses for milk will be found and developed. The price of 
milk will then have a chance to adjust itself and become more 
nearly equal to the cost of production. 

For the young man who loves animals, who will study the 
principles of breeding and feeding, who takes pleasure in seeing 
the young calf grow and who measures the possibility of the 
calf in terms of milk and butter-fat of its ancestry, there is 
great possibility, both for pleasure and profit, in dairy farming. 
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REPORT OF ADVANCED REGISTRY WORK. 


Pror. L. S. CorBer’. 
(Stenographic Report. ) 


It is said that more attention should be given to the advanced 
registry work than is being given at the present time. I have 
been talking with Prof. Rasmussen, as he has been doing this 
work in New Hampshire. He has some of the same troubles 
we have, but not so many. Most of our advanced registration 
is done through the Cow Testing Association testers. Some- 
times the work is not graded just as it should be. If this work 
is worth doing at all, it is worth doing right. I have sometimes 
held up records, wondering if I cared to sign my name or not. 
Records are all marked up with red ink, because they have not 
been done correctly. If they were working for me, they would 
be through. A tester arrives on the place where cow testing is to 
be done, which is no small matter, and decides that cows shall be 
admitted to the registry. Advanced registry work has been of 
a poor order. Other associations have much to say about it; 
they say we must have better work. Who is heard? The 
breeder is the one who is heard; and he has paid his money and 
received nothing from it, like putting money into a dry well. 
I think the only thing we can do is to appreciate what some of 
the testers have to do. 

I have a letter in my pocket that was given me by a man who 
is doing advanced registry work, saying that the work would 
be put under personal supervision. That is, supervisors 
would have to be sent from Portland to check up work done by 
a Cow Testing AssCciation man. I do not know what we can 
do about this; I just want to state the facts in the case. There 
is nO money appropriated by the State Cow Testing Associa- 
tion, by the breeders or anyone else, to carry on this work. At 
the present time the checking up of this work, etc., is takem 
out of the appropriation for the Department of Animal Indus- 
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try. The University does not give us any money to handle this 
thing. The money we get to run the University of Maine on is 
for the additional work, and should not be spent this way. It 
is not right. We have tried to keep the thing going, but most 
of you appreciate that at the present time you are paying about 
all*you can afford, to put your cows into the advanced registry. 
We will put on a tax of about $2 to cover overhead charges, 
but it would hurt a good many, and they would not have their 
cows registered. We cannot afford to send a man down into 
the southern part of the state to test cows at an expense of $25, 
until a man has a large herd. We want men to have their cows 
registered, but how are you going to do it? We have been 
doing this work, but the work is assuming big proportions, and 
Prof. Rasmussen is up against the same proposition. 

The rules say that for some associations the bill will be sent 
from the supervisors to the state official, from the state official 
to the breeders’ association, from the breeders’ association to 
the breeder; the breeder pays the association, the association 
pays the state official, and the state official pays the tester. By 
the time all that is done about six months have elapsed, and 
the $25 man hung up for want of money. I have in a good 
many cases not followed the rules, but have sent the bills di- 
rectly from the tester to the owner of the cows, who has sent 
me the money to pay the tester, thereby saving some of the 
work, but received letters from the association saying they “had 
not received bills, and why? It was not according to the 
rules.” We all have our troubles; the breeders’ association 
will probably say they are under-financed; there is no chance 
to get any money from them. I think we can swing the thing 
as it is, until the work grows into bigger proportions. I do not 
feel like making any definite recommendations about how this 
is to be done. 

Dr. Woops: Why not refer this to the various organizations 
to be reported a year from now, to devise some ways and 
means? 

Pror. Cornett: That might be a good idea, and I do not 
want to see any more cost attached to this thing. The more 
the cost, the fewer the cows, and the less money. We have 
nearly as many cows as the State of Massachusetts, which is a 
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pretty good thing for the State of Maine. The states of New 
York and Massachusetts have a flat rate of $25. 

OQvrstTion: Do I understand that the work is not done 
properly? 

Dr. Woops: I do not believe we people can thrash this out 
here, but I would refer it to the Experiment Station 
committee. If it is a burden of expense upon the University, 
that has not grown to be a very serious matter, but may become 
so, | move that this matter be referred to a committee of which 
the President of the Association is the chairman and the other 
members be Prof. Corbett and the Presidents of the Dairy 
Breeding Associations that are connected with our Association, 
to consider this matter and to report at the next annual con- 
vention. 

Pror. CorseETt: There is 90 per cent of the reports that go 
through my hands that have red ink on them, which means that 
there are mistakes. There are doctors, good and plenty, that 
we would not let into the house. Is that the fault of the insti- 
tution? 

Dr. SmitH: Isn't it understood that the institution exists 
for the punpose of turning out trained men? 

Pror. Corsett: We cannot take wood and make thinking 
machines of them. 

Dr. SmitH: You do not need to put them out, then. 

Pror. Corsetr: No, we do not. I am not complaining about 
the institution, but about the advanced registry business. 

Dr. Woops: Who appoints the testers? 

Pror, Corserr: The cow testing association men make out 
these reports and present them to these associations, At the 
present time I wish to say that we have no men who have taken 
a four years’ course at the institution. We have a two years’ — 
course for men who have not had preliminary training, in 
which we try to do all we can and try to make practical farmers 
out of them. I think there is not one cow testing association 
except the Portland institution. 

Dr. Smita: We have had men from your association, and 
supposed they were all right. 

Pror. CorBeTr: We send out what we have. 
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Dr. SmitH: Then we cannot do anything about it, as the 
cow testing men insist on men from the University to do this 
work. In two years in our institution we can teach men to 
add, subtract, and read and write, and the man ought to be 
able to master the Babcock test in two years’ time. This is an 
important matter, and we cannot select your men or take them. 

Prop. CorBeTt: I did not ask anybody to take the cow test- 
ing men; in a great many instances they have a great deal more 
than they can do. They work out the records of the association, 
besides other work. I think none of the cow testing associa- 
tion men care to stay long on a job if they can get something 
else to do. I am not going to enter into any argument with 
anyone, about the methods of education at the institution; 
it is inadvertent to the subject. 1 made that statement that 
the work was not correct, and if I was hiring men, I would 
be their boss. 

Dr. Woops: Have there been any changes in the cow testing 
rules during the last three years? 

ANSWER: No. 

Dr. Woops: Then the association has a perfect right to say 
that the men shall not work. I say this because, for more than 
a dozen years, I handled this testing business in Maine, and un- 
less there have been changes it is entirely in Prof. Corbett’s 
hands to say whether these men shall work or not. 

QuvuEsTION: It seems all the men employed by this associa- 
tion are recommended by the head of the Department at Orono, 
and it seems that he ought not to recommend men unless they 
are acceptable to the association for whom they work. 

Mr. Apams: I think these men are competent, but have so 
much to do that they cannot do it thoroughly. 

Mr. I do not know how much work a man ought te 
do, but it seems to me that the man employed by the Cumber- 
land county association, who comes to my place and does the 
work, does not have his time half occupied, and I have 12 to 16 
cows all the time. I know he is not overworked, but some of 
them have outside work to do, aside from the cow testing work. 

Dr. Ness: As I recall it, Prof. Corbett did make the remark 
that the men were not efficient, but in his defence, I will say 
that the men are not always competent. We engaged a man in 
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our association, and ask Prof. Corbett to recommend him. We 
got rid of a man who made us considerable trouble and got an- 
other who was competent. The only thing we want to discuss is 
the question of the payment of the men. It is necessary to go 
through such a lot of red tape that we would like to get it 
straightened out. 

Dr. Woops: All moneys which go to the University of Maine 
is apportioned to the different departments and the money which 
goes to the cow testing comes out of Prof. Corbett’s department. 
It seems to me that some way might be found to short-cut this 
way of having the bills go through so many hands. 

Question: How do they get the men? I supposed the 
members of the cow testing association paid the tester. It 
seems to me that he ought to be paid promptly. It is put up to 
us that the charges shall always be paid a month ahead. 

Pror. CorBETT: One of the things which I think has caused 
so much trouble with your association is, that I never see the 
bills at all. 

Dr. Fryres: In one herd a man made out a check for $50 to 
an association and the association finally got it straightened out. 
I think it might be a good thing for some of you gentlemen to 
read the rules set forth by the different associations in regard to 
advanced registry. One man said he had had 12 to 16 cows 
on advanced registry at one time—(I make it 14). You are get- 
ting close to the limit set by the A. J. C. Club rules; they say a 
man cannot do good work with too many. 

Pror. Corsetr: I know of a couple of cow testing associa- 
tions in the state who have all the cows signed up, and waiting 
to get a good man to do the testing. They won’t have a man 
until they can have a good one. I think the men in Portland 
realize they need good men, and they are willing to pay more, I 
cannot put this thing up the way I want to, but Dr. Woods feels 
with me, because he went through it all, but the work has in- 
creased much since it was in his hands. I would like to settle 
Dr. Woods’ motion, we have nothing definite now to talk about. 

Dr. SmitH: Who has the apportioning of these amounts of 
money to the different allotments ? 

Dr. Woops: It originates with the presidents. 
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FUTURE POSSIBILITIES OF LIVE STOCK BREEDING. 


J. A. McLean. 


Mankind has a strong inclination to speculate in futures, In 
things spiritual with the vast majority the primary interest con- 
cerns our future condition; in things physical, if we have not 
yet reached our three score and ten limit, we are generally to be 
found building our business or our pleasure, our castles or our 
baubles for the days yet to come. Too few of us stop to look 
carefully at the immediate present; we forget that there is no 
future; that today was yesterday's tomorrow ; and that only out 
of the careful, steady, faithful, painstaking performance of the 
little tasks of today can any enlarged realization of yesterday’s 
dreams come true or a higher vision of tomorrow’s be had. 

The future of dairying and of any other industry is absolutely 
dependent upon our efforts of today. Opportunity simply means 
that a man has met an occasion. What happens depends on the 
man. On every hand, in every business, at every moment of 
the day, the occasion presents itself. There are few opportuni- 
ties because there are few men whose dreams of the future do 
not preclude his immediate situation; few men who realize that 
the quickest way for most men to move the mountain is by 
assiduously swinging the pick and shovel. 

The future of live-stock breeding depends upon the work that 
is being done now. Breeders who have distorted ideals, who 
are unfaithful and slovenly in their practice are determining 
what must be faced and overcome in the future. It is certain 
that the live-stock industry in all its phases is permanently with 
us. Particularly is the business of dairy cattle and dairying to 
be with us so long as our people continue to use animal foods. 

This is so because the dairy cow is most economical in the 
production of food for man. We shall for many hundreds of 
years continue to be flesh eaters; but more and more our beef 
shall be from the loins of pensioners from the dairy, and beef 
making shall more and more become a secondary dairy by- 
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product. Likewise the people must have shoes and clothes. 
Cattle, sheep and swine are essential and will continue as an 
essential source of supplies. 

Then, too, the United States has enjoyed in 1915 the greatest 
export horse trade in her history. The world needs horses; New 
England needs horses and yet in all these oldest states of the 
Union scarcely enough horses to deserve enumeration are being 
raised. Horse breeding in the United States for the next twenty 
years shall enjoy a healthy prosperity, but it must be built with 
an eye to the needs of the country’s markets and not shaped to 
meet the local whims. 

Furthermore, no system of farming has been devised whereby 
the farm lands of this or any other country may continue to be 
cropped to give larger yields, and to improve in physical condi- 
tion and in fertility that does not incorporate some phase of 
live-stock production, And our farming plans are not and must 
not be short-term plans. Farming affords a life’s occupation 
and that man who bears this distinctly in mind and who gives 
due consideration to the land to cover his lifetime and that of 
his sons and his sons’ sons after him, is beginning to lay the 
foundations of a successful agriculture. For such a man live 
stock becomes very essential. 

One of the greatest needs for our immediate and future suc- 
cess with all phases of stock, is a definite knowledge of the 
desired market type and an intimate study of our stock in rela- 
tion to that type. 

With dairy cows, today’s type demands, within the respective 
breeds, size, capacity, production and beauty of contour, Few 
things have been more noticeable during the past six years than 
the value which breeders of all kinds have placed on size. In the 
show and at the sale sizable cows are wanted and paid for. 
Large cows with a large capacity for food and a marked ability 
to convert that food into milk mean large and profitable pro- 
duction, And we keep cows for the profits they bring us, 

Profitable production is the first greatest essential of dairy 
cows. Are our cows producing much milk and profitably? Too 
few of them are. And too few of our dairymen know how few 
of their cows are profitable. With so low an average produc- 
tion, there must be and are a great many cows that are kept at 
a loss. This must be admitted and steps taken at once to get 
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rid of these poor ones. Until we will do this, there can be small 
future for dairy cattle breeding. This is best done through the 
Cow Test Associations, They are the greatest factor for herd 
improvement in the United States today. The number of them 
in the State of Maine is a very accurate measure of the spirit of 
improvement in the state. The man who will undertake to 
separate his poor ones from his good ones is not going to have 
poor cows long. I give it to you as dairy cattle breeders in 
Maine to everlastingly work for the growth of the cow test asso- 
ciation work. 

And the second charge which I give you is of equal impor- 
tance to it: Get rid of the scrub sire. The value of breeding 
has been amply proven. If we ever have good cattle in this 
country, we must breed them. The only source of better stock 
for all of us is through the sire at the head of the herd. An 
old adage calls the sire half the herd, but so far as improvement 
is concerned, he is the whole herd. Every breeder should have 
a mental picture of the sort of herd he desires to have at the 
end of ten-years and must select the bulls used with all the ele- 
ments of that picture well in mind. One should always see a 
bull before buying him; particularly too should one see the 
mother of that bull and study her well. She is the best certifi- 
cate of what her son is likely to be able to transmit. She should 
have size, good type, and high production. 

Not every pure-bred bull is worthy of reservation for future 
herd work. Breeders of pure-breds should not be too fearful of 
using the castrating knife. In all our breeding work the man 
with a medium-sized herd of grade cows is the man whose needs 
must be met. In his hands a poor bull plays havoc, creates dis- 
content and discouragement for the sake of one’s self, one’s 
breed and one’s customers; no breeder can afford to sell a bull 
that promises poorly, 

American farmers and many American breeders have yet to 
learn how and how much to feed. In the making of good stock 
of all kinds, the last vital cross is the feed-box. Without due 
regard to the feeding of our stock, we can never realize on the 
best of breeding. In the earlier improvement of our breeds, 
feeding has been an important factor and it cannot be left out 
now. Failing of proper development due to under-feeding, 
many farmers possess herds of well-bred scrubs. There is a dis- 

22 
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tinct period of growth and maturity; the dividing line is quite 
definitely drawn, In all our types the growing period is in the 
early stages of life and the earlier as a rule the more important. 
Consequently, we must feed the young things, not wastefully, 
but lberally—all their after-life depends upon it. After they 
have reached maturity we must feed if we will realize their pro- 
ducing capacity. Many men never learn what great cows they 
have bred until someone else has bought them and fed them to 
their capacity. 

Weeding, breeding, feeding; these are the stockman’s trinity 
for present and for future achievement, for who can say where 
today ends and tomorrow begins. Nor, can any man say which 
of these three is the greatest. 
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ADDRESS. 


Dr. J. A. NkEss, President Maine Live Stock Breeders’ 
Association. 


We are assembled here in the interest of and for the promotion 
of what I consider the most important branch of agriculture. 
Agriculture is the nation’s foundation. Prosperous agriculture 
means more or less national prosperity Live stock farming 
means permanent agriculture and is the cheapest possible way 
of conserving soil fertility. The live stock industry in Maine, 
I believe, needs that promotion attendant with and the result of 
hustling brainy workers interested in their business. 

The ever increasing population of our country is calling for 
consumption, everything the Maine farmer can produce through 
his live stock, whether it be that live stock for breeding pur- 
poses for labor, the dairy products or the many other varied 
lines of production. It may be said that the live stock indus- 
try needs no encouragement at the present time of high prices, 
and that this should be sufficient inducement to encourage the 
farmer to increase his business. Good prices are no doubt an 
incentive but will not do everything. 

Through this association we can assist by getting at the breed- 
ers and encourage them to breed and raise more of the right 
kind of high class animals for market purposes. We have men 
in this state who have a knowledge of how to produce the best 
so to bring the highest price on the market in any country, but 
we do not have enough of them. We must get at the average 
breeder and encourage him to beat the average. Tell him what 
he already knows, that there is room at the top, or, in other 
words, always a good market, someone waiting for the best and 
those are the only ones we can afford to raise. 

The West is calling for dairy stock and some one must 
supply the demand. We in Maine should be doing our share. 
Are we doing it? What are the conditions in Maine today? 
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No matter where you go in any part of the state the cry is, 
scarcity of good dairy cows, and think for a moment of the 
prevailing prices. ; 

The Great West is gradually changing from the ranch to 
intensive farming and with it the demand for live stock, espe- 
cially of the dairy breeds, and we in Maine should be in a posi- 
tion to supply at least a part of the demand. 

We should be advertised as having live stock for breeding 
purposes as we had for high class driving horses in the past. 
The increased production of the high class dairy cow, no mat- 
ter what the breed, and her products, should have the earnest 
consideration of this association. The production of the beef 
animal and her product in Maine some will question as profit- 
able. In localities I believe it is profitable as well as localities 
possibly not so profitable for the dairy products; the foremost 
consideration would be distance from market. 

The beef consuming population is increasing rapidly and the 
meat producing animals, I think, do not keep pace with it. 
One disadvantage the beef producer has in Maine is that there 
is so much of the lower grade of beef raised, thereby lowering 
the standard. Breeders’ Gazette says: “That we need more 
meat is abundantly proved. Between 1900 and 1910 the popu- 
lation of the United States increased 19 per cent while the num- 
ber of cattle decreased 1.8 per cent. In 1850 there were in 
the United States 766 cattle and 1,481 hogs per 1,000 people. In 
1910, the date of the last census, there were only 665 cattle 
and 630 hogs per 1,000 people.” Herein the producers can 
employ cooperation in marketing as well as producing. The 
sheep industry of course is not what it was years ago in Maine, 
‘but I believe a profitable one. The few breeders are doing good 
work. The sheep and her products are in demand and at a 
profit to the producer, but like all other lines, success is at- 
tained by the man adapted to the business. The hog industry 
no man will question. Every farmer raises more or less pork. 
Hogs are indispensable in connection with other live stock. 
They more or less thrive on what the other animals waste, 
especially bipeds. 

The farmer located near- hotels or restaurants can collect 
food at a minimum cost for hogs. The prices grain has been 
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in the past few years have made expensive pork if fed on grain 
entirely. We are all more or less careless about the breeding of 
the hog, but here good breeding has an important place in 
the early and easy raised animal for market. 

A very important and sadly neglected branch of the live 
stock business in Maine is that of draft horse breeding. Mil- 
lions of dollars are sent West for draft horses to carry on our 
farm work, and it seems to me as though some of these horses 
could be raised at home, especially when prices are so high. 
Draft horse breeding can be made an incident to general farm 
operations, No matter whether it be dairying, beef raising or 
field crops, the raising of a couple of draft colts annually can 
be made a supplement to the principal interest on the farm and 
not displace that interest. Breeding mares can perform daily 
duties in the field and if properly cared for and eased a trifle 
on the work, which, by the way, is better than abused whether 
nursing a foal or not, well provide mostly for the nursing foal. 
When that colt attains the age of two and a half years he is 
ready for a part of the farm work and his cost of raising will 
figure like the farmers’ time, making the sale of this colt, when 
sold, look almost velvet. The draft horse business needs our 
encouragement. 

Finally, no matter what the undertaking, I would recommend 
cooperation wherever possible. In unity there is strength. Be 
it the breeding of horses, cattle, sheep, swine or poultry, 
the working together is of material assistance. 
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RAISING OF MANGELS. 


A. E. Hopcrs, Fairfield Center. 


(Stenographic Report. ) 

A year ago I plowed about three-quarters of an acre of land, 
Nothing more was done to it until last spring. As early as we 
could, we hauled on it 20 loads of dressing, and harrowed thor- 
oughly. Then we sowed about 1,500 pounds of 3-8-4 fertilizer ; 
we brought the tops of the ridges about 13 inches apart; then 
went over it with roller, without a man on it, so as to drill the 
surface down. 

On May 21 I planted my seed on top of the ridges which had 
been made. About nine or ten days later we cultivated with 
the cultivator shut very narrow, so as to go between the 
rows; we did this successively four times, once a week, each 
time taking a little more dirt away from this ridge. After the 
third cultivation, when the ‘beets were about two inches high, we 
thinned them to about four inches apart, and at the fourth cul- 
tivation we went over them again and thinned to about six 
inches for table beets and eight inches for mangels. 

On July 25, when the tops quite well covered the ground, we 
went through them again, and that was the extent of the cultiva- 
tion which they had. I tried for seven or eight years to raise 
a big crop of beets and mangels, but never succeeded before. 
This year I have raised a successful crop of mangels and 
turnips. 

The cost was about as follows: Rent, $7.50; plowing, $1.50; 
dressing, $12; harrowing, $2; ridging and rolling, 80 cents; 
planting, 50 cents; cultivating, $3; thinning and weeding, three 
times, $18; seed, $2.40; total, $85.70. The product from the 
three-quarters of an acre was 840 bushels, equal to 1,120 bushels 
to the acre, making the cost ten cents a bushel; estimated value 
to feed, 20 cents. I sold 100 bushels of red beets at 60 cents per 
bushel which half paid for the entire crop. 
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We raised turnips with the same methods as a second crop 
after a crop of irye had been taken off, June 20. The turnips, 
although they were a second crop, yielded 920 bushels from 
about 154 square rods, at a cost of nine and one-half cents per 
bushel. Half of these were sold at 50 cents per bushel. 

While I have a good corn silage and usually fairly good hay, 
I experimented with feeding mangels to my cows; giv- 
ing 30 pounds of silage and 30 pounds of mangels to 4o pounds 
of silage, she would drop six to ten pounds of milk. Dropping 
the silage back to 30 pounds and adding the mangels from 50 to 
Go pounds per day, a cow not too far advanced in her lactation 
period would gain four to seven pounds a day, and never failed 
to make from four or five to eight or ten. In another case, 
dropping the mangels she dropped about eight pounds per day; 
let her run a week and then added the mangels to her ration, and 
she went back from her former yield. It certainly pays to use 
the right methods in the raising of root crops. 
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FEEDING AND MANAGEMENT OF A DAIRY HERD. 


E. C. Pops, Manchester. 


I am going to talk to you principally on the individual feeding 
of cows, the only sort of feeding with which I am familiar. | 
do not advocate individual feeding for every dairyman, but it 
may be more or less useful to any man who can be his own 
feeder. It is seldom that a dairyman can hire a feeder suffi- 
ciently intelligent and interested to profit by the methods I shall 
outline. Still, treating his cows merely as a herd, a good fee Jer, 
in the habit of watching the milk scales, can check a sudden 
drop in the milk flow, due to weather or feed conditions, by 
giving a feed or two of second crop clover hay, or prevent a 
drop in summer by feeding corn meal or cottonseed meal at the 
beginning of a cold storm. 

About 1905, the only grains we were feeding were bran, corn 
meal and cottonseed meal, and the rations were small at that. 
Our best cow gave us 7,000 pounds of milk in a year. Prof. 
Walter A. Conant came to us, asked for the privilege of experi- 
menting in our herd, and offered to teach us individual feeding. 
My brother and I worked under his direction for about two 
years. The effect of good feeding is cumulative; a cow that has 
been poorly fed will not reach her maximum production the 
first year that she is well fed, but her work will be likely to im- 
prove for several years. After four or five years of individual 
feeding, the average yearly production of milk for our herd of 
Jerseys and grade Jerseys reached 7,000 pounds, and our best 
cows were giving 9,000 to 10,000 pounds a year. 

As a general rule, you will not get marked results from in- 
creasing the ration after a cow has been in milk six weeks, gains 
after that time usually being slight and expensive, therefore the 
cow should be fed to bring her up to full flow within that time, 
and efforts after that should be to prevent any abnormal drop 
in the milk flow, for a falling-off that lasts three or four days 
will probably not be regained before the next calving, and will 
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mean a serious reduction in the year’s work from the cow. 
Our most useful feed, in restoring a cow to flow, is mangel 
wurzel beets. These are fed chopped, half a peck or so to a 
feed, repeating two or three times, if necessary. Corn meal and 
cottonseed meal are useful for this purpose, but have to be 
used with judgment, not to cause indigestion or udder troubles. 
Beets may be given with perfect safety except in cases involving 
a too relaxed condition of the bowels. 

Our main dependence in grains is on bran, cottonseed meal, 
Diamond Gluten, corn meal and dried distillers’ grains (Ajax 
Flakes or Fourex). For special feeding, we use ground oats, 
feed flour and linseed oil meal. 

We build a bin with eight compartments, in the form of a car- 
penter’s square, putting the bran in the corner compartment, 
which is the largest; the man who takes out the grain stands 
inside the angle, and all the compartments, holding a bag of 
grain apiece, are within easy reach, the grains most used being 
put in the compartments to the right of the bran. We make a 
list of our cows, in the order in which they stand, and opposite 
each name write the grain ration for that cow, expressed in 
letters and figures, for instance, BCGM3F means one pound 


each of bran, cottonseed and gluten, a ialepound of linseed 
oil meal, a quarter pound of corn meal and three-quarters of a 
pound of feed flour at a feed. The grain is measured out in 
dippers holding approximately a pound, double the quantity 
shown on the grain sheet being measured into a large dishpan, 
mixed, and divided equally between two milk pans—one for the 
evening feed and one for the morning. These pans are piled in 
order, from six to ten in a pile, as convenient, and, the mixing 
having been done at whatever time is most convenient for the 
feeder, at feeeding time it is only necessary to carry the piles 
along in front of the cows and pour in the grain, By the use 
of this system, the actual mixing and feeding of the grain may 
be delegated to a hired man, while the owner retains full over- 
sight and direction, guided by the milk scales and the general 
condition of his animals. An animal that has settled down to 
steady work may need no change in the grain ration for weeks, 
but fresh cows need constant attention, and there will be need 
of some changes on the sheet almost daily, with occasional thor- 
ough revisions. 
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Bran is fed to give bulk to the ration and to supply ash and 
protein, though it is an expensive source of protein. We give 
not less than a pound a day, often two pounds, and in heavy ra- 
tions, sometimes three or four pounds. 

Cottonseed meal is the hardest feed to do without, but we 
have been obliged to find a substitute this year, and Diamond 
Gluten has produced very satisfactory results. We always feed 
some gluten for the sake of variety, though it is usually a more 
expensive source of protein than cottonseed, and Diamond Glu- 
ten is more economical to buy than Buffalo Gluten. 

Corn meal is a very palatable feed and is useful in keeping 
up the condition of cows that are inclined to put all their feed 
into the milk pail. Hominy feed makes a good substitute for 
corn meal, with the added advantage that it is kiln dried, so can 
be stored without danger of heating, and if the price is not 
much higher than that of corn meal, it is more economical to 
buy, because of its small water content. 

Dried Distillers’ Grains (Ajax Flakes or Fourex) are reason- 
ably palatable, and add variety and bulk to a ration. They are 
a much cheaper source of protein than bran, usually comparing 
fairly well in this respect with cottonseed and gluten. They are 
especially valuable in giving bulk and variety to a large ration, 
for a cow giving a big milk flow. Large rations we sometimes 
divide into three feeds instead of two, giving one feed at noon, 
but this is done only in special cases. 

Ground oats are too expensive to make a part of the regular 
rations, but are valuable in starting fresh cows, giving bulk to 
heavy rations, and conditioning dry cows. The same objectivn 
of expense applies to linseed oil meal, which we use under the 
same conditions as ground oats. If no silage or other succulent 
feed is available, the laxative qualities of old process oil meal 
may justify its cost, and it is valuable for calves and growing 
heifers. It is the safest concentrate to begin on, when working 
a fresh cow up to full flow. 

Feed flour we use principally in summer, to overcome the too 
laxative effect of flush pastures. We sometimes add a table- 
spoonful or two of Swift’s Soluble Blood Flour to the ration, 
for the same purpose, usually in addition to the feed flour. 

In winter, most of our cows are fed all the hay they will 
clean up promptly, but if a cow is too much inclined to put on 
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fat, we reduce the hay feed, and by the use of laxative feeds, as 
silage, mangels, etc., we can often get a satisfactory flow of 
milk. In seeding down, we use red clover and alsike liberally, in 
order to have as much clover as possible in our hay. We use 
oats as a nurse crop in seeding down, and cut the oats, when in 
bloom, for hay. A heavy crop of oats is hard to cure, but the 
hay, when well cured, is very palatable, a good milk-producing 
teed, and gives variety to the rations. If allowed to mature 
more fully before cutting, the stalks become woody and unpalat- 
able, and much of the grain passes through the cows, whole and 
undigested. We used to sow Canada peas with the oats, but the 
weight of the vines often lodges the oats; the mixture is harder, 
to cure into hay than oats alone, and the pea vines proved 
unpalatable to many of our cows. 

In summer, we feed most of the cows what hay they will eat; 
of course that is but a small quantity when pastures are flush. 
When pastures get short, in July, we begin to feed silage in 
addition to hay and grain, or if we have no silage, we mix 
about 60 pounds of dried beet pulp with six or seven quarts of 
feed molasses, stirred into three gallons of hot water, let standi 
half a day im tubs for the pulp to become saturated and softened, 
and feed about two quarts of the mixture to a cow, night and 
morning. The food value of so small an amount is ridiculously 
small, but it seems to be a milk stimulant, the ash probably being 
of value, as well as the succulence. Our cows did not take 
kindly to the mixture at first, but learned to like it after a few 
days, and soon were very eager for it. When no silage is 
available, we can get the same results from beet pulp and 
molasses. 

We feed about thirty pounds of corn silage a day, to cows giv- 
ing a good flow of milk and, if we can spare it, we use silage 
to condition dry cows and to keep the heifers growing. Second 
crop clover makes excellent silage. If the clover can be put in 
to fill the silo two-thirds full, and corn immediately cut in on 
top of it, the corn will jam the clover down so that there will be 
no waste on top; otherwise the clover lies up so light that the 
air gets into it, and it will spoil to the depth of a foot or more. 
The clover has to be put in whole with us, as we are almost sure 
to pick up some stones in the handling, which would smash our 
cutter knives. If kept level as it is put in, the clover silage 
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comes out easily in flakes, and is less inclined to mold than 
corn silage. One spring, we had just begun to feed from the 
clover when we turned the cows to pasture, and stopped feeding 
silage. When we began to feed again, in July, we found that 
the silage had merely dried over the surface, and was all good 
feed, except for a moldy strip about a foot wide, around next 
the silo wall. If the clover cannot be put in entirely green and 
unwilted, it should be well wet down while filling. 

Last summer we had a short crop of corn, and a big second 
crop of clover, so we filled two of our four silos with clover. 
The weather in September usually makes it difficult to cure 
clover for hay, and by putting it in the silo, we make sure of it. 
Clover roots are much more likely to winter over safely if the 
second crop is cut, than if it is left to mature seed, and we are 
anxious to secure all the clover hay possible. 

We hhave tried oats and peas, barnyard millet, and green corn 
as soiling crops, to supplement short pastures, but the cutting 
and hauling of the crop breaks up the day’s work for a team, 
the green stuff heats and spoils if left piled in the barn, and 
silage will give the same results at less labor cost. 

Mangels are of great value to us, not only as a feed, but 
also as a medicine. When we see the first signs of garget, we 
take away all grain and silage, feed only hay and chopped man- 
gels, and massage the affected quarter of the udder. This treat- 
ment will generally effect a cure, if given early, and avoid the 
drop in the milk flow that usually follows dosing with Epsom 
salts or saltpetre. We use beets as a special feed in addition to 
ensilage, to check a dropping off in the milk flow, or to stimu- 
late the flow of a fresh cow. If a cow goes off her feed, we 
can take away all grain and silage, and give mangels until her 
appetite returns. If the cow off feed will not take beets, we try 
apples, sometimes sweet, but sour apples are more appetizing. 
Sour apples are safe feed if not given in excessive quantity; 
half a peck at a feed is plenty to start with. 

We have tried many varieties of mangels. Most of the seed 
on the market is very ragged as to type. I have never tried a 
sample of Golden Tankard that did not produce half a dozen or 
more distinct types. Giant Yellow Eckendorf seed comes very 
true to type, and gives us heavy yields of large, smooth beets, 
that are very easy to pull. 
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An important point in the management of the herd is getting 
the cows into good physical condition before calving. You can- 
not expect a cow, that is in a run-down condition when she 
freshens, to produce heavily, and any cow of good dairy tem- 
perament will be greatly aided by having a considerable surplus 
of flesh to draw upon while in full milk. A cow that is strongly 
inclined to put on fat is another story. 

There was a time when it was considered unsafe to get a 
cow into the pink of condition ‘before calving, because of the 
danger of milk fever, but now the air treatment has made that 
a disease little to be dreaded. We have several cases each 
year, but have never lost a cow from it, and the cows usually 
make a quick recovery, with no apparent decrease in the follow- 
ing year’s work. As we are now familiar with the symptoms, 
we can sometimes give the air treatment before the cow goes 
down, making it a preventive agent instead of a curative. We 
plan to give each cow a drench of a pound of Epsom salts, an 
ounce of saltpetre and two ounces of ginger, a few hours be- 
fore calving. After calving, we give a warm slop, of about a 
pound of bran and half a handful of common salt, scalded by 
pouring hot water on it, allowing to stand a few minutes, and 
then filling the pail with water, making the temperature about 
as high as the hand will bear with comfort. This is followed by 
all the blood-warm water the cow will drink and plenty of good 
hay. After two days we begin the grain feeding by giving a 
little bran, gradually adding ground oats, Ajax, feed flour, oil 
meal, and after six or seven days, beginning with the heavier 
concentrates, taking three or four weeks to get upon full rations, 
Our general rule is to feed about one pound of grain to three 
pounds of milk produced, in winter, and one to four in sum- 
mer, but we vary this widely with individual cows. If our 
pastures were adequate, we might feed considerably less grain in 
early summer. 

In conditioning dry cows, we almost always feed some bran, 
corn meal if the cow is pretty thin, and oil meal, ground oats 
and Ajax Flakes as conditions demand. We do not feed corn 
meal within two weeks of calving, nor when the cow shows any 
tendency to udder troubles. Usually we also give a small feed 
of silage, or sometimes a few beets; laxative feed of some kind 
is important during the conditioning period. 
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We do not like to buy a cow that has been in milk more 
than six weeks, as such a cow will not respond readily to our 
feeding, and we do not expect a cow to do her best work the 
first year we own her, in any case. Often cows that do only 
ordinary work the first year, will reach 7,000, 8,000 or 9,000 
pounds of milk after two or three years of our feeding. 

It makes quite a difference what time of year your cows 
calve. Our business demands that we have cows freshening all 
the year ’round, but we do not expect big work from cows 
calving in July, August and September. It is very difficult to 
get a good start when the weather is hot, the feed short in the 
pastures, and the flies troublesome, and if you do not get a 
good flow at the start, you will get a poor year’s work. Even 
May and June are rather unfavorable months, for in spite of a 
big flow at the start, summer conditions give an early dropping 
off that can never be regained. November to February is the 
most favorable time for freshening, as the cows then do their 
heaviest work while conditions are most under the control of the 
herdsman, and as the flow slackens witli advanced lactation, 
it is stimulated by the flush pastures of May and June, and the 
summer drop occurs so late in the lactation period, that the 
effect on the year’s work is not very serious. 

If you are raising calves, feeding should be considered sev- 
eral months before calving that the cow may be in condition to 
drop a vigorous, well-developed calf, and then the calf should 
be kept growing, but there is perhaps as much danger in over- 
feeding the calf as in underfeeding. In the matter of summer 
treatment, we have tried several methods, but are now keeping 
the calves in the barn, up to three months of age, at least, as 
they require less attention then, and the flies bother them less. 
After that age, we often keep them in grass paddocks near the 
buildings, give skim milk and a little hay twice a day, water 
once a day, and spray them to keep off the flies. We have 
sometimes tethered calves on grass, near the buildings, and 
they have made remarkably rapid growth, but it is an expensive 
way to care for them: they must be watered, kept out of the 
sun on hot days, and moved frequently upon fresh feed, It 
might pay to handle a few first-class ones in this way. Calves 
five or six months old may safely be turned out to pasture, but 
must ‘be watched lest they run down from the pasture’s get- 
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ting short. It does not pay to keep them out late in the fall to 
save hay, for, once they get stunted, it is next to impossible to 
get them back into good growing condition again. 

We are short of hay this winter, and are feeding our year- 
lings on oat straw with a considerable growth of witchgrass 
in it, and by supplementing this with grain and silage, we are 
getting a first-class growth on the heifers, and they are eating 
the straw pretty clean. Straw alone is mighty poor feed, but 
we have never had a bunch of heifers do better on any feed, 
than these have done on this combination. 

We begin to feed grain to calves by the time they are two 
months old; a mixture of bran, ground oats, oil meal, corn 
meal and feed flour, with the addition of Ajax and gluten when 
they get to five or six months, dropping out the expensive oil 
meal and ground oats. In winter, the calves will take silage to 
advantage when they get to be six or eight weeks old. Keep 
your calves growing, but do not on any account let them get 
fat. The better the calf, and the more highly you prize it, the 
greater the danger of overfeeding. 

I want to endorse the talk that Dr. Pearl gave you the other 
day, advising against the use of young and untried sires for a 
dairy herd, or buying a new bull every two or three years. The 
only criterion to a bull’s value as a breeder is the performance 
of his daughters, and you can know little about that until they 
reach three or four years of age. While I would not raise 
a bull from a poor dam, good performance of the dam is no 
guarantee of performance in her offspring, A few years ago, 
we bought a cow that would give us 8,000 to 10,000 pounds of 
five per cent milk a year, an ideal cow for business, and a good 
looker. We raised three of her heifer calves, and not one of 
them would give milk enough to pay for barn-room. 

We have been watching progeny for five or six years, and 
have one bull that we know is good, and another, about three 
years old, of our own raising, that we are getting a line on, 
and a bull calf from our best cow to follow along, so that we 
hope we shall never again be obliged to depend on an untried 
bull. This method is rather expensive, and a man must be 
doing quite a business to ‘be able to afford to keep the two or 
three bulls needed in order to have a tested bull always available, 
and must be raising a considerable number of calves in order 
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to get a line on his bulls. Sometimes it might be possible to 
buy a tested bull, that the owner would sell to avoid inbreeding, 
but the man who is really afraid of inbreeding will usually 
turn off his bull before he knows anything about him, and 
then gamble on another untried youngster, so you would be 
no better off by buying such a bull, unless you have an oppor- 
tunity to learn from the owner’s records, within a year or two, 
the performance of the bull’s daughters, thus saving a year or 
two that would be lost if you bought a young bull to test out 
for yourself. It is not advisable to buy an aged bull to test, 
because his age will put an end to his usefulness too soon after 
you have proved him. 

Question: What is your own idea about inbreeding? 

ANSWER: I do not consider inbreeding as inbreeding of any 
value whatever, but if a man has judgment and inbreeds vigor- 
ous stock, he can perpetuate a strong family. If you breed out 
all the time, you will dissipate what good blood you have. If 
you have healthy animals I do not consider it is dangerous. 
You cannot do anything without judgment, whether you are 
breeding in or out. 

Ouerstion: How long do you feed skim-milk to your calves? 

ANSWER: It depends on how much we have available; 
sometimes to six to eight months old, sometimes to a year old. 
Sometimes we have fed it to the milking cows. It is good feed. 
If you have milk to spare you can substitute it for part of 
your grain, at least. We can get three one-half cents per gal- 
lon for our skim-milk, and then the grain would be cheaper. 

Question: Do you think it would be possible to raise good 
calves without milk? 

ANSWER: I never tried it, and I would not want to try it. 

Question: What is the cost of your basic ration? 

ANSWER: We don’t have any. Every cow gets a different 
ration. We go to the individual cow to see what she needs. 
Some cows won't take all kinds of feed, and will not give good 
results on certain feeds, so we make out a ration of bran, cot- 
tonseed, gluten and corn meal, and frequently it will be some- 
where near equal parts, but we try to keep the cows in uniform 
condition, Some cows will put everything into the pail and 
some will put the feed all on their backs. 
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Dr. Woops: When you say equal parts, you mean equal 
weights ? 

ANSWER: Yes. 

Question: How long do you have your cows go dry? 

ANSWER: If a cow is a persistent milker, we try to dry her 
off about six weeks to two months before calving. Some will 
go off, anyway. It depends on the condition of the cow; if she 
needs a good rest we give it, and if not, we milk her longer; 
if she is in good physical conditon, sometimes she will milk 
clear up, but the calf will not be so good. 

Question: What do you think of the feed value of the 
mixed feed, as they call it. 

ANSWER: We prefer the coarse bran; we do not consider 
mixed feed a good feed for general use. We prefer to buy the 
ingredients separate. 

Question: What do you think of the prepared feeds? 
They sell more of that here than anything else. Most of the 
farmers here use it. It is $1.50 per hundred pounds. 

ANSWER: I think much of that is mill sweepings; most of 
those feeds are simply a means of getting $1.50 per hundred 
for oat hulls. They price it on the same scale as the other feeds, 
It is offal from the breakfast food houses. It is good feed for 
the man who makes it. 

Question: How many times a day would you feed hay to a 
cow? 

ANSWER: ‘Twice is just as good as more, and cheaper. If 
you begin in the fall, two feeds are just as good as three. We 
feed ensilage twice a day, too, after milking. They will eat 
the ensilage first, in almost every case. 

Question: Would there be any harm in giving the hay just 
before milking? 

ANSWER: The air would be full of hay dust, and we do not 
want that in the milk. 

QurEstion: You cannot feed too much hay if you feed just 
what they will clean up? Is that the idea? 

ANSWER: There might be cases where a cow puts on too 
much flesh. 

Question: You do not think feeding hay once a day 
enough ? 
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ANSWER: Why, if you are short of hay, that might do. A 
man told me he fed two bushels of ensilage and hay once a day. 
Then they get the roughage in the ensilage. 

Question: Do you think it would be better to feed more 
grain? We are feeding about one peck a day. 

ANSWER: Grain by measure is rather unsatisfactory, be- 
cause if you are feeding the same to al! your cows, you may 
know what to feed them, but when we feed individually, it 
would not work. 

Question: Do you carry that grain ration through uni- 
formly, or is there a point in the production of a cow, at the 
maximum point, when you switch off and give just enough 
for physical condition without regard to milk production? 

ANSWER: No, we watch the individual cow, to see what 
she is doing, and give just enough to keep her in good condi- 
tion. We make changes very gradually; we do not make any 
quick changes. After a cow has been fresh a day or two, we 
start in on a little bran; then we add half a pound of ground 
oats, then we add some Ajax or a little linseed oil meal, but we 
come up very slowly, and do not give much in the line of con- 
centrates until the cow gets well started. Linseed oil meal is 
the safest concentrate to start with. 

Dr. Woops: I think you did not make it perfectly plain that 
you work out your feed according to your milk sheet. 

ANSWER: Yes, we watch that sheet, and the cow’s condi- 
tion; sometimes the ration goes on for a month without chang- 
ing, but if the cow begins to drop, we take means of bringing 
her back to flow. In summer we cannot give much extra, 
except perhaps a little grain feed. 

QuEsTION: Just how much would a cow drop off, before 
you changed the feed. 

ANSWER: If she has been running very uniformly, she 
might drop two or three pounds without changing, but if she 
drops considerably, we change the ration. We add each week’s 
work of each cow, put on the milk sheet the average for that 
past week, and then compare the last two milkings with that 
average and it gives us a fairly good index of how she is run- 
ning. We also put on the amount of the drop, as compared 
with the week past. As to how much is a serious drop, would 
depend entirely upon the cow, and you would have to depend 
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on the judgment of the feeder. The chances are small of your 
hiring a man who has judgment enough to do this sort of feed- 
ing. 

Question: Is there a difference in the grade of brans? How 
are we to know which are high grade? 

ANSWER: You have an Experiment Station to find out for 
you. 

QuEstTion: What is the Ajax feed? 

ANSWER: Dried distillers’ grains, good feed, very valuable. 
To a cow giving a good flow of milk, you can feed three or 
four pounds per day. It is more concentrated than bran; that 
is, it carries more protein. You can get protein in this form 
cheaper than you can in bran. If you have a cow giving a large 
amount of milk, bran and Ajax will give you variety and bulk 
and protein. We give grain im two or three feedings per day, 
three feeds only in case of a very heavy ration, for a cow giv- 
ing a large flow. 
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DISCUSSION, THE SAME OLD STORY. 


Opened by FE. L. BrapForp, Auburn. 
(Stenographic Report. ) 


They asked me what I would talk about, and I said, “The 
same old story, I guess.” So they put it down. Afterwards 
the Commissioner asked me to talk about the railroad rates, and 
I understood that I was to be let off on this part of the program. 
However, there are a few things I want a little advice on, in 
return for some of the advice given you so freely the past 
year. There are two matters; I have not been here every day, 
and if I bring up anything that has been all worked over, you 
need not tackle it again, but if it is néw, I wish you would dis- 
cuss it. 

One thing will be the tuberculin test. Something we have 
paid a good many thousands of dollars to farmers for in the 
last five or six years, to recompense them for many thousands 
they had paid out to have their cows tuberculin tested. I con- 
fess that my idea originally was that it would enhance the value 
of our product, and I have not paid very much attention to the 
farmers’ end of this thing; I have worked almost exclusively to 
get as much money for the product as I could—I ought to say 
the Association has done some work in this way—and allow 
the farmer as much as we could afford to after expenses were 
paid. I have not studied feed problems nor breeding problems, 
or anything of the sort; I have had more than I could do with 
efficiency to get the best results, the most money for our 
product. My idea probably was, originally, that we would be 
in enough better standing, or our product would, to recommend 
it to the consumer, so it would pay what we have paid to the 
farmer. That was not the proper method, considering how 
much we have heard the last few days about pasteurizing milk; 
it does not seem to make much difference whether there are 
tuberculosis germs in it or not, or other bacteria, as they are all 
killed in the pasteurization process. Now, I do not see many 
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of our patrons; perhaps I ought to go around the country more 
and exchange views. A great deal of business has to be done, 
and I cannot do it very fast; about the only way I can do it is 
to sit down and plug. Some have said to me, “I do not believe 
in testing; I would not have my herd tested, I do not believe in 
having that poison injected into them.” I do not believe they 
are right; I think the men are right who have their herds tested, 
and if any tuberculosis is found, they get rid of it. I am won- 
dering if, from a market standpoint, it really pays; whether 
it is right to take the money away from the fellow who does 
not want his herds tested, to pay for the man who does? Is 
it right for us to take A, B, C and D’s money to pay for havy- 
ing E’s cows tested? Mind you, we do not claim for a moment 
that you are taking any of my money for having the cows 
tested, it comes out of the man from whom the money is coi- 
lected. Please discuss this. 

Another question is, How much does this affect good pro- 
duct put into cans and kept clean and cold? Now these words 
have been used enough so that it is fair to call it “The Same 
Old Story.” Years ago I undertook to read a short paper over 
in Auburn, and all there was to it was to ask the farmer to 
recommend methods of producing milk and cream to keep it 
clean and keep it cold. These two words tell all there is to be 
said from a market point of view. I do not tackle the feed and 
breed questions at all. Now there is a vast amount of expense 
in owning and keeping up farms, keeping stock, taking chances 
on cows dying, and you have to feed, pasture and milk, and 
all that sort of thing. If, by adding a little care, just wiping 
the cow’s udder and grooming her—it does seem as though a 
herd of cows ought to be kept groomed same as a horse— 
after all this expense and labor and risk for producing milk, 
just get a point further. It costs so little to do these things. 
Keep the cow’s blanket clean and wipe the udder dry. Why 
can’t we use a narrow top milking pail? I do not believe one 
in a hundred patrons use the narrow top pail. Some do, and 
I believe that, with careful, persistent practice, you can learn 
to milk in that all right, and I believe they will do a great deal 
of good. In fact, one man suggested lately that he liked to 
use them, because when he did not the milk spattered all over 


him. 
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In the matter of ice, some use it, some do not. By no means 
could a man consume more than five cents’ worth of ice to each 
hundred weight of milk. That is very little addition to the 
cost, and this is the time of year to prepare for ice. Dr. North 
told us about grading milk in New York City, A, B and € 
grades, and then he or someone else said, “You have got to 
test your milk before you get to grading it.” This means 
increased cost, and then you want more price. That is the 
right spirit; you should produce the milk first, and then insist 
on the price. So many good people have been taking pains to 
have their milk clean, and then it has been mixed in with others’ 
that is not so good. I suppose I ought to be more careful about 
it. I have thought of this for a number of years. We have 
over four hundred farmers and over fifty towns where tie 
milk comes from, and I would like to know whether Farmer A 
does this thing better than Farmer B; suppose we should have 
a card system, and pay A more than B. It means a lot of work 
to keep these cards and get them right. Suppose these cards 
were not right, then the fellow that was getting the lower price 
might say: ‘Look here, doesn’t everybody around here know, 
that my cows, my barn and my products are just as good as 
the other fellow’s, and they are paying him more?” If I know I 
am right I can stand a good deal of punishing, but when I don’t 
know, I am afraid. I think that is a poor policy for our not 
having made a distinction between the milk that is sent in, I 
could not set any hard-and-fast rule that would not be trouble- 
some. If I could get a certificate from the veterinary who 
says that a man is authorized to do testing in this state, and I 
get Dr. Ness’ or someone's certificate, from some authorized 
inspectors, why, then I can give that fellow more, but this other 
matter is a difficult one. J want to hear a discussion from other 
creamery men in relation to these questicns, and any others they 
may wish to inject, and I want to hear from some farmers. 
No farmer can speak too frankly and plainly for me, as long 
as he tells the truth. Ever since I was a young fellow, a good 
while ago, I would say about a proposition, “What is right 
about that?” And that is all I want to know, if I am the only 
fellow on that side. I know that so well, that it does not phase 
me to have somebody tell me that I am not right. I am not 
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on my side, I am on the side of right. That may sound ego- 
tistical and boastful, but that is my position. 

Another question. Should we continue this tuberculin test 
business? I have talked with a good many people who have 
had their cows tested, and I believe this is the right thing to do. 
It is not profitable to try to raise milk from a herd that is dis- 
eased. Healthy animals are more profitable to keep. Is it 
wise for an association to use one farmer’s money to pay for 
having another farmer’s herd tested? The tested herd busi- 
ness is not on the increase. It did increase for the first two 
years, but is not increasing now. I believe in the long run it 
counts. We have some of the finest trade in Boston using our 
milk, and if we had poor milk they might drop ours and get 
somebody’s they liked better, and perhaps we would not know 
the reason, but can’t you see, yourselves, that if you have good 
stuff, you would have good possibilities for profit if we had 
enforced testing. 

Qverston: Do you think that the tested herds increase the 
price of milk? Do we get any benefit from what are tested? 

ANSWER: I tried to make it clear that I thought it would. 
Several years ago a man from Boston asked me why we pas- 
teurized our milk. Now the same man wants our milk pas- 
teurized. There is no rule for it in the city of Boston, but 
it has become generally accredited, and it is said to make milk 
entirely safe so far as contracting tuberculosis from cows by 
humankind is concerned. 

Mr. Houston: I understand they have invented a new 
machine; a clarifier or dirt tester. Do you use that? 

Mr. BrapForp: We take samples of farmers’ milk and put 
it through a little bit of cotton, sometimes dry it out and mail it 
to them, and we have a contrivance if it does not run through 
fast enough, a little copper affair so we can put samples 
through faster than they would go through. A little pad of 
cotton through which the milk passes, and takes out the dirt. 
I think we have used what you are talking about. We have 
had just as good a thing before, but it took longer to put the 
milk through. Dirt and bacteria go together, so if the milk is 
not kept cold, by the time the milk reaches the creamery the 
bacteria would not be an absolute test of purity, because one 
man might use ice, and the other one not, and the milk might 


360 AGRICULTURE OF MAINE, 


change before it reached the creamery. If milk is all the same 
age, and kept at the same temperature, I do not see why that 
milk should materially differ. 

Question: Well, won’t the clean man use ice, anyway? 

Mr. Braprorp: No, not always; some keep their milk in 
cold springs. In regard to this, do not think that if milk is set 
into water that does not come to the top of the can that you 
will get good results; the can should be set down into the water, 
so that the milk will be uniformly cooled. 

Mr. I am milking nineteen cows and selling my milk. 
In the rush of summer I buy considerable milk from the Tur- 
ner Center Creamery, and I am interested in this discussion. 
It seems to me that the creamery might demand a certificate 
from the Board of Health that the barn is clean and sanitary, 
and that a man keeps ice, and it seems to me that a man who 
had one of these certificates could get a higher price for his 
milk. It seems as though it might be arranged so that the man 
who is not sending any clean milk would get enough less for 
his milk so that the man who gets a higher price could afford 
to pay for the inspection. 

Mr. BrapForp: I am glad to hear that; I am drinking it in 
like a sponge. 

Question: I would like to inquire how many here are 
putting milk into the Turner Center Creamery? I think, if Mr. 
Bradford would come to East Sumner and make a talk like 
this, there would be a different feeling about the creamery than 
there is today. I think if the people would get together on this, 
they could get a better price. For ten years we have tested our 
cows every year, and we fail to see the slightest signs of disease. 
Ten years ago we had two animals we bought in Massachusetts 
that we lost, and ever since, we have had our cows tested 
every year. 

Mr. Hoiston: Would it bring in more money to the farm- 
er if he was fitted up to pasteurize his own milk on the farm? 

Mr. Braprorp: I believe it would cost a good deal more for 
the farmer to do it himself. We can pasteurize a carload of 
milk in a little over an hour, at a rough guess—a carload of 
over 20,000 pounds. Put it right through; and then again it 
has been quite a job with us to train the best men we have to 
do that thing in the fashion that is called right. I should think 
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that not one farmer in ten would handle it right for quite a 
long time. I think this is not a practical thing to do. If you 
would be cleanly in your methods of producing milk, put it 
into the can and set it into ice water, summer or winter— 
that is the only place to set milk, because it takes milk so long 
to cool in air—and then ship it to your creamery, clean and cold. 
Just remember those two words, and it will get there in good 
condition; the creamery: will do the rest much better and 
cheaper than you can do it yourselves. 

QuEstTion: How much would it cost extra? 

ANSWER: We will assume that the man keeps the cows’ 
blankets and udders clean. How much does it cost per hundred 
to keep a cow groomed and clean and to wipe the udder before 
commencing to milk? I know about the ice; you cannot use 
more than five cents per hundred weight of milk. How much 
does it cost, in addition to the milking and the risk, feeding and 
maintenance on the farm, etc., to just wipe the cows’ udders 
and use the narrow top pail? 

Mr. Jones: It would take five to seven minutes per day, 
per cow, to keep her properly cleaned, 

Mr. Houston: A minimum of five minutes. 

Mr. Braprorp: How much is it fair to reckon per hour? 
That depends upon the stable conditions, how much time it 
would take. Supposing we say ten cows per hour. How much 
would it cost for your hired man to do it? 

Mr. Hotston: We do not want hired men to do it, if we 
can help it. 

Mr. Braprorp: Is 30 cents per day for ten cows a fair 
estimate? 

ANSWER: Too high. 

Mr. Braprorp: It depends on how well you groom her. If 
you groom the cows to take the dust out of them, it would take 
longer. 

Mr. Horston: I think two cents per cow would be a fair 
figure. That would be about ten cents per hundred weight, and 
five cents for ice. That does not leave much. 

Mr. Braprorp: You get 60, 55, and 50 cents per hundred, 
the lowest, 30, 25, and 20 cents. The bottom price is where the 
item of extra expense to get the milk on the main line comes 
in. The price of butter-fat is just the same to all the patrons 
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of our creamery and the price of milk depends on where they 
are located. When we started, more than thirty years ago, at 
Turner Center, we were going to hire a collector to go up, 
across, down, and back to the creamery. One man said, “It is 
not more than a quarter of a mile to my house; must I share 
equally with all these other fellows?’ The president said, 
“Why, yes; it costs more to get your cream, because the man 
has to harness his horse to get it, and then it does not cost much 
to go to the next man, etc.” Probably the business we are doing 
can be financed and operated and carried on—we will assume 
that it could—more profitably than a small business, so that you 
who live close to the creamery are purposing to cooperate, by 
dividing with the others who live farther away. You get a 
little benefit from their product. Let us suppose that two or 
three farmers come down from Buckfield, Sumner, etc., and 
went to one of the store keepers here to sell his product, he 
would have to travel around quite a little, and then they would 
turn him off, because others were coming. How easy it is now; 
you do not start out with a box of butter to see how much you 
can get for it. Everyone is used alike in the factory. It is all 
right, too. Are not we accomplishing, directly, what you are 
looking for and longing for—the farmer to make his own 
price? You do not expect any individual to make his own 
price, but hire someone to sell the product and he make the 
price. I feel that it is all right to give the fellow at a distance 
all that you can; it is good to bring him in with the rest. 

Question: How much have you averaged, the past year, 
paying for milk? 

ANSWER: Wasn't it 40 cents per hundred weight for 1914? 
I want it understood that the hundred weight takes in the butter- 
fat again; that we are paying a certain number of cents for 
butter-fat, and the price of milk, say 50 cents, at the present 
time, you are getting butter-fat added to the price per hundred 
weight. Why do we do that? Why do we not separate the 
butter-fat from the skim-milk? It is too much work, and would 
not pay. 

Question: I think you have your average for the year 
very high. Now you are paying us high, but in summer the 
pay is low. What are you getting for skim-milk now? 
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ANSWER: You have touched us 7n one weak point. I put 
out a notice some time ago that we would sell skim-milk to the 
farmers at five cents less per ten gallon can than what we paid 
him for a hundred pounds. If you were delivering at the Au- 
burn creamery at the present time, we would pay you 60 cents 
per hundred weight, and if we followed that rule that I get out 
to all of our creameries everywhere, we should be charging 
you 55 cents per can for skim-milk, but the farmers have turned 
in milk so much faster than we could get the trade for it, the 
lowest price to the farmer now would be 50 cents per can. 
They would not pay that, and we could not sell it in the milix, 
and what could we do? Shall I stick to what I have said, or 
shall I back down and meet the conditions and sell that milk for 
something? As a matter of fact, in just that one particular 
point we are not getting the same from all farmers. That does 
not sound very good. Here is a creamery over in the country 
somewhere, six or eight miles from a railroad station; the 
demand is big; we do not need the milk from that creamery ; 
we do not need to tell the patrons they must change over, but 
we do not need to cart that milk to the station, ship it to 
Auburn, and then be unable to sell it and have to make casein 
of it. The creameries write in and say, “The farmers won't 
pay your price.” What shall we do? I tell them to sell for 
what they can get. That is one weak spot; find another if you 
can, I have confessed to this one. 

Mr. ApAMs: “Confession is good for the soul.” 

QuESTION: One question I wish to ask, of the private dairy- 
man, of the man who does not get anything from his skim-milk. 
Just how many cents per quart would you value it for feeding 
purposes? 

ANSWER: I think a price cannot be set on skim-milk, I 
believe one man made a statement that he would not take a 
dollar per hundred for his skim-milk. Therefore, the value of 
skim-milk depends on what you are using it for. 

QuEstTIon: Is 50 cents a fair value? 

ANSWER: It is too much. 

ANSWER: Depends on what you feed it to. It is worth 


about 25 cents per hundred to calves, about 50 cents to feed to 
hens. 
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ANSWER: It seems to me that it is worth more than 25 
cents; it ought to be worth 35 cents. 

Mr. Braprorp: The question in regard to keeping the herd 
clean. Why does a farmer blanket his horse? I should like 
to have someone answer that question. 

ANSWER: To keep him warm and make his hair lay down; 
to keep him clean. 

ANSWER: Some one asked why we dress wp when we have 
our pictures taken? Because someone else is going to look at 
it, and we blanket our horses for that reason. Why not blanket 
a cow? If you blanket a horse to keep him comfortable, and 
wear clothes to keep warm, why not blanket a cow? I think a 
man with sore hands, without warm water in his barn, will not 
like to wash the cows’ udder in the morning. Why doesn’t 
someone invent something to keep the cow’s udder clean during 
the night? Why do you take a bath? Then groom the horse 
to keep it clean. 

Mr. Harris: If I were going to write a book, and the name 
of that book was “The Same Old Story,” it would have three 
chapters, and one would be “Business Achievement.” There is not 
a man here who does not want to achieve something. In busi- 
ness, the first thing is money to achieve a good home. The 
second chapter would be “Cooperation.” We have to cooperate 
more than ever before, from the creamery point of view for its 
patrons, or the market man for his customers. They must 
realize what the creamery demands or the market demands, or 
the consumer demands, They must realize that, and set them- 
selves to meet that demand, and it is coming. There is not any 
question about it. I was somewhat taken back by the statement 
of the fellow from Connecticut, that he thought pasteurization 
had been going on from two to three years. He ought to 
know that it has been for fifteen. 

Mr. BrapForp: I watched that argument; he stated that 
the states had come to require it in that length of time. I be- 
lieve we should cooperate in state work, to lead our state up 
to a standard. 

Mr. Harris: The last chapter would be “State Relations.” 
Agricultural possibilities of the state, harmony with all concerned, 
with our officers who are in charge. There must be harmony, or 
we are working to disadvantage, and I believe if we have these 
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we will be leaders in this industry. Then the Addenda. I ap- 
proach the press, and I would say to them, “Why do you put in 
great big letters, if someone gets out here and does a sneaking 
mean thing; you would put that away up, and everybody sees 
it, and if somebody does something noble, you just put in a 
notice of it.” If the editors of papers would approach young 
men and say, “Write up something, so that I can put it into 
the paper,” because few men could hear him talk; but there 
may be others who ought to know these things, and, if it is 
written up and put into the paper, many who are interested 
may see it. I know some reporters tell the paper what the 
patrons are doing, and they are anxious to read every part of 
the paper. In things along that line, I think the press could 
help the people wonderfully. I do not like to see the wrong 
thing held up, and the right thing given a passing notice. 

Mr. BatEMAN: I quite fully agree with the remarks the 
gentleman has made. I am going to say something I have not 
said in the press. First, the remarks of Mr. Pope will be 
known all over the state. Second, he has said that we should 
print all the things that have been said. Three weeks ago I 
wrote to all the speakers of his conference. Only two of them 
responded; the man from Connecticut, after giving his paper, 
asked if I wanted his paper; I told him my paper would go to 
press in two hours and that it would be impossible to set it un 
in that time. He said he did not care whether I printed it or 
not, and I did not. It is the duty of these gentlemen who come 
from away to send their papers in advance to the press, so that 
we could print them. How are we going to print them when 
it is time to go to press? You have these meetings, and talk 
to about thirty people. We could send it out to about one 
hundred thousand people. Your organizations are to blame 
for this; you should see to it that the papers have these speeches 
in advance. Give us a fair show, and we will be glad to print 
your matter. 

Mr. Harris: The gentleman has misunderstood me. I did 
not intend to criticise the papers, but rather ourselves. 

Mr. Hamuin: Since I heard these speakers I feel so small 
that I feel that I cannot say anything. I want to confine my- 
self to the discussion that my friend put up, that of the tuber- 
culin test and cleanliness of the milk and cream, Way back up 
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there in the woods, where we live, we do not hear anything 
about this tuberculin trouble. I have been interested in this 
business for 25 or 26 years, and I have eaten our butter all the 
time and used the butter-milk, and I am still alive, and in all 
that time I never had a customer who inquired whether there 
were tuberculosis germs in the product or not. Nobody has 
ever asked me, or said they would give more for tested product. 
All they want is the flavor of the butter, what they can taste 
in it. We never get any more for tuberculin tested cows, and 
so we do not have them tested. The matter of clean milk and 
cream is what interests us, and is our great trouble, but we do 
not claim to have much trouble here. We don’t know how to 
adjust this thing practically and rightly, so that all will get 
their due; that is the great problem that is before us. Of course 
the dairy-men or creamery men have made a difference in price 
of three cents, whether cream will make good butter or not, and 
we have tried to follow up that ourselves, and so far as we 
know, that is the best we can do. The point is to get our cream 
and milk clean and sweet, and it seems to me most important 
that the creamery man gets his milk sweet. Butter making is 
more of a science than it was when we began, and now we have 
butter colors to put into the butter that we could not get in any 
other way. We make the flavor and it is absolutely important 
that the creamery man have sweet milk to put it in. The means 
of having plenty of ice and keeping the product clean, is a mat- 
ter of greatest importance to us. 
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ANNUAL MEETING 
OF 
MAINE STATE POMOLOGICAL SOCIETY 


PORTLAND, Nov. 2, 3, 4, IQI5. 


TUESDAY EVENING, NOVEMBER 2. 


Prayer. 
ADDRESS OF WELCOME. 


Hon. Wiii1am M. IncRAHAM, Mayor of Portland. 
Mr. Chairman, Ladies and Gentlemen: 


It is certainly a great pleasure that I have this evening in 
welcoming to our fair city the Maine State Pomological Society. 
It is certainly an organization that deserves the praise and the 
good will of all the citizens of Maine. We, in fact, thank the 
society for coming to Portland and placing in our hall such a 
beautiful exhibit of one of the great industries of Maine, that 
of apple raising. 

Agriculture is certainly one of the main things in this world. 
It is probably the most important calling, because nearly every- 
thing depends on the success of agriculture, upon the success 
of the farming interests in tilling the soil and bringing the 
products to us all. And so the State of Maine always has 
taken a great interest in agriculture and has done all it possibly 
can to increase and forward any kind of a movement that has 
had agriculture as its foundation. And today we are here to 
welcome a society that has for its main object the promotion 
of the apple industry. Years ago apple growing was a mere in- 
cident of farming. The farmer had a few trees on his farm; 
he gave little attention to them. If anything grew on those 
trees he gathered it, whatever it might be, fruit of any kind. 
But that is all changed and the farmer today realizes that the 
apple is one of his chief products. It is no longer an incident of 
farming. He makes it a specialty and he has learned that it is 
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one of the very best lines of farming. It is something that 
demands his attention, and something that in return brings him 
a good livelihood. 

The apple industry has grown to such proportions that it is 
probably recognized today as one of the chief branches of 
farming. Throughout our state, wherever we go, we see the 
great orchards, especially in that section of Maine which is com- 
monly known as the apple belt, running from Turner right up 
through to Waterville. That great section of Maine is rich in 
soil and the climate is just right for the production of apples. 
And so the Maine farmer, particularly in that section, is giving 
his time and attention to this most important branch of agricul- 
ture. It is certainly a most promising thing to see such a 
change in the State of Maine, because it means so much to our 
industrial prosperity that this particular branch of agriculture 
should receive encouragement, and I am sure we are all glad to 
do everything we can to lend our assistance in promoting the 
interests of the Maine State Pomological Society. 

The apple is one of the most important things for the table. 
It enters in different forms into a great variety of food. It is 
prescribed by the physician. I have no doubt that people in 
considering the advantages of apple raising have thought of 
these different things, and that it has been a means of stimulat- 
ing the interest in that particular line of industry. I am sure 
that it is a very attractive branch of farming. It is something 
that I, personally, have had a little experience in. I am the 
possessor of quite an orchard, so I know whereof I speak. I 
have a real interest in the success of the Maine Pomological 
Society from personal contact with the work. I know how 
important it is and I know what it means to this great state. I 
am very glad indeed to see that the farmer is taking an interest 
in this line of work, along the proper scientific lines, and it is 
important that he should do so. The apple industry demands 
as much thought and attention and skill as that of any other 
branch of farming. Years ago the farmer, as I have said, paid 
little attention to his apple crop. Today he gives it his attention 
by careful pruning, spraying, and cultivation of the land, and 
he is getting the results, and we find today that the Maine apple 
is the best in the world. It has no superior, no competitor. If 
the Maine farmer will only give his attention to the careful 
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and scientific cultivation of the apple, there isn’t any doubt in 
my mind but that he can command the markets of the world. 
The Maine apple has the flavor; that is the principal thing. It 
is the apple which people like. The Oregon apple, beautiful to 
look at—large, fine color, over-cultivated, perhaps, if anything— 
has not the flavor, and it never can have the flavor of the Maine 
apple. And in Maine we can, as proven by the exhibits here 
tonight, produce apples of equal size and beauty, as compared 
with the Oregon apple or any other, and we have the flavor 
thrown in, which is the main thing, and you will see that we will 
command the markets of the world easily when that is known. 
The Maine apple is reaching a wider and greater market all the 
time. 

The Maine farmer should give very careful attention to the 
packing of apples. This is one of the most important things. 
And if he will only do this, put up his apples in a careful and 
scientific manner, place them on the market in an attractive 
form, I venture to say there will be no trouble in selling the 
Maine apple in any market. But the old method of putting a 
few apples of attractive appearance on top, and a few on the 
bottom in case the barrel is opened at that end, and filling up 
with mean ones, has gone by, and any man who would do that 
ought, at least, to be called to account for such actions. But I 
think that this old trick has been exploded and it is not prac- 
ticed any more, and I am glad to know that we have laws in 
Maine to compel men to pack apples in an honest and scientific 
way, because that is the proper way to gain the confidence and 
the patronage of the apple buyer. 

I am particularly glad to have this opportunity of greeting 
the officers of the organization and of congratulating them in 
carrying on this good line of work. It is something that helps 
us in the city as much as it helps those in the farming communi- 
ties who are raising apples for profit. We want their products 
in the city. We are interested in what they have to sell; be- 
cause, after all, it is in the city where the product of the farm 
finds its market. I am sure we all take an interest in the Maine 
State Pomological Society, and we welcome you to Portland, 
and we hope that your society will favor us again very soon, 
in fact we would be glad to see you every year here in Portland. 
I thank you. 
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ADDRESS OF WELCOME. 


GrorcE L. CROSMAN, 


President Chamber of Commerce, Portland. 
Ladies and Gentlemen: 


I feel that it is a great privilege and honor to be able to second 
this welcome that has been given you by our Mayor. I cannot 
add much to what he has already said, but in a few words I 
would lke to give you a very hearty welcome on behalf of 
the Chamber of Commerce of the city. Portland we call 
America’s sunrise gateway. We call Portland the gateway of 
Maine, and to Portland we welcome you most heartily. Port- 
land is alive. Portland has recently been put on the map in 
larger letters than it ever was before. We hear that people are 
talking about Portland from one end of the country to the 
other. We propose to keep them talking, and we propose to 
keep them guessing, to some extent, as to what we are doing 
down here. 

Portland does not mean for any real good thing to go by it. 
Of the one hundred thousand people in Portland, the Chamber 
of Commerce is made up of the most wide-awake, most progres- 
sive, and most lively bunch of them all. You will notice, please, 
that I said of the one hundred thousand people in Portland. 
We have various estimates. Our census says sixty thousand, 
but we people in Portland do not believe that. A good many of 
us believe we honestly have seventy thousand—sometimes we 
try to stretch it to seventy-five thousand. Tonight I have 
stretched it to one hundred thousand, but I am merely look- 
ing forward just a little, and when the Chamber of Commerce 
has gone on a little further in its activities the one hundred 
thousand will be here all right. So it is a case of not now but 
soon. 

We know a good thing when we see it, and the Pomological 
Society we recognize as one of the best things in Maine. There- 
fore, we welcome you. And we are prepared to give a reason 
why we so regard you and why we welcome you. Yes, there is 
a reason. The Chamber of Commerce of Portland is—shall I 
say it?—the greatest and most intensely in earnest cooperating, 
municipal, civic body in Maine—cooperating, pulling together, 
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shoulder to shoulder, for the welfare not only of Portland but 
of the whole state. We believe in cooperation. The day of 
bickering, petty jealousies, enmity, of self-seeking, hostile rival- 
ry, is fast becoming obsolete. Cooperation, unity of interest 
and effort, is now recognized as the true basis of prosperity and 
success. You are cooperating, working together heart and 
soul, for mutual interests and to build up one of the finest 
industries of the state. Your success means prosperity for the 
state. Therefore we welcome you and greet you as coworkers. 
The Chamber of Commerce welcomes you, because it welcomes 
all efforts and endeavors to lift standards of production, stand- 
ards of marketing, standards of doing business, all efforts to 
put Maine and Maine products in the forefront of our national 
life and industries. 

I want to refer to question 17, contained here in the program, 
“Should not we as fruit growers produce all the apples which 
are consumed in the State?” I say to that, absolutely,—yes, 
and more. We should not only produce all the apples that are 
needed in the state but we should produce enough more to send 
them right straight across to the Pacific coast and show the 
people, as the Mayor has intimated, in California and Oregon, 
what a real apple looks like. I have been in California, I have 
seen the apples of California. They are just like the apples of 
Oregon, according to the Mayor’s reference. They are big, 
fine-looking things on the outside, but inside, why there is 
plenty of juice but very little flavor and quality from the stand- 
point of a Maine apple man. They raise great big things on 
the Pacific coast, and they talk big, and they make a little more 
noise than we do down here in Maine. I am inclined to think 
that we make a mistake in not making more noise. Why, 
bless you! there in California not long ago a farmer came to 
me and said something about his potato crop and boasted about 
what nice juicy potatoes they raised in California. Well, now, 
they do raise nice, juicy potatoes. They raise everything nice 
and juicy. They irrigate it to death. 

Maine raises the finest quality of men, and, if I do say it, 
many, many states in this nation today are what they are by the 
enterprise and the brains and the brawn of the men that Maine 
has sent out to them. There is no reason, friends, why Maine 
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should not raise just as good apples as she raises men, because 
the men have the brains to produce the apples. And, therefore, 
we ought to have both men and apples of the very highest and 
best quality. I noticed in one of the papers the other day about 
some fruit-growing people out in Kansas sending the President 
a wedding present of a barrel of apples, and a suggestion was 
contained in the paper, that I want to second here most heartily, 
namely, that out of this magnificent exhibit downstairs, the very 
finest and the best of those apples down there in that hall— 
this is the suggestion of the paper, not mine, I am merely sec- 
onding it and saying go ahead—that the very best and the 
finest be selected and a barrel be made up and sent to the Presi- 
dent as a wedding present from Maine, that he may see, as the 
papers say, what regular apples are like. 

The Chamber of Commerce welcomes you because it stands 
for enterprise, push and up-to-date methods. You are studying 
your business. You are striving for perfection of product. 
Perfection means success. You are making intelligent appli- 
cation of scientific methods to secure best results. That ap- 
peals to us, to the Chamber of Commerce. Nothing worth 
while is ever realized through indifferent, haphazard, lazy, moss- 
back, old fogy methods. We hear much about developing 
Maine. You are helping to develop Maine by the surest and 
most practical method that can be devised. Developing Maine 
is not a hot air process. It is not a hot air job. It is downright, 
conscientious hard work, developing her resources and earnestly 
and intelligently using her natural endowments. It is a process 
of getting by painstaking labor the most and the best products 
from every available acre of her farm land, from her industrial 
workshops. The apple surely is a glory to the State of Maine. 
Go downstairs and see what there is there—great, big, Iuscious, 
red-cheeked, crimson, green and golden apples—firm flesh, 
economic in food value, health giving, hearty and appetizing. 
Do what you will with your oranges and lemons, your pine- 
apples and your prunes, give me a Maine apple for the all-round 
satisfaction of a staple fruit. We welcome you because you are 
cultivating the finest fruit God ever gave to man. We want 
you to come again. 
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RESPONSE. 
H. L. Keyser, Greene. 


Mr. Mayor, President of the Chamber of Commerce, Ladies 
and Gentlemen: 


On behalf of the Maine Pomological Society I want to thank 
the Mayor for his cordial words of welcome, and through him 
and the President of the Chamber of Commerce, to thank them 
for what they have done and what they are doing. 

Three years ago I had the pleasure, as presiding officer of 
this society, in this building, to advocate two measures to be 
brought before our coming meeting of the legislature in the 
following January. One was a greater recognition of this 
society by the state and the other was a law for the better grad- 
ing and packing of fruit. At the hearings before the Agricul- 
tural Committee at Augusta the committee very easily were 
convinced that we should have at once a larger increase in our 
stipend and consequently a better recognition by the state. 
When it came to a consideration of the other measure, we were 
opposed, largely from want of proper information and under- 
standing as to what we were advocating, a better grading and 
packing of fruit, and I refer to this particularly here tonight 
because at times the clouds were very dark and the outlook 
was gloomy; but when it came to the day of the second hearing 
before that committee there was one great sunbeam came before 
those who were fighting for this measure before the legislature. 
And that ray was the presence of a large delegation from the 
Portland Chamber of Commerce. They were not only there to 
say a good word for us, but I want to say to them tonight that 
if they had not even said a word before that committee, their 
very presence at that time was of the greatest help to us and 
of great assistance in receiving the unanimous report that we 
did, recommending the passage of that measure before the legis- 
lature from the committee. And it was not necessary tonight 
for the Mayor to extend to us the keys of the city of Portland, 
because we have been here before, Mr. Mayor, we have en- 
joyed ourselves, and we have come back. We have been royally 
entertained here in the past, and we recognize in the grasp of the 
hand of fellowship, in the smiles which we received, that 
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we are welcome. It requires no extension of the keys of the 
city. We know that we are among our friends. 

The Maine Pomological Society’s slogan for many years has 
been better fruit for Maine. But we have added many more 
words to that slogan of late years. I mentioned one only a few 
moments ago, which is the better grading and packing ot fruit. 
And we are just as deeply interested today in the market ques- 
tion, in the distribution question. I want to say to you that it 
is no easy task to raise such fruit as you see in the hall below. 
It requires a very peculiar make-up of man. He must have 
some knowledge of soil conditions. He must have some knowl- 
edge of plant pathology, some knowledge of insect life, and, in- 
cidentally, insect death. As it has been said, and well said this 
evening, there is no man in the world who works in closer part- 
nership with the Almighty than the orchardist. He is next to 
nature. 

I am not here tonight, in this response, to recommend on the 
part of this Society any radical legislation, but there is one 
thing that I do want to refer to for just a moment, not that the 
time is ripe for it, because we are not ready and as I told a 
gentleman tonight, I want to live in the state a few years longer, 
I don’t want to be driven out yet—it has been mentioned in 
the past and I mention it, that it may become a question of edu- 
cation—and that is, the enforcement of spraying. It sounds 
radical. But it is being talked of in other states. And sooner 
or later the State of Maine must cut down its old disease- 
infected trees, and Mr. Brown and Mr. Jones who take care of 
their orchards and spray faithfully and put on the greatest 
insurance that it is possible to put on, must have that protec- 
tion from their neighbor who does nothing. The Mayor will 
tell you, if you build a residence in the city of Portland today 
that you must put down the sidewalks according to ordinance, 
that you must make your sewer connection according to law. 
And there is no reason why the orchardist of the State of Maine 
should not have protection against his neighbor whom the Pres- 
ident of the Chamber of Commerce refers to as the mossback 
man who won’t advance. I do not advocate it tonight as a 
radical change. I mention it, because all changes of this kind 
must be talked about, and it takes a long while. It is an educa- 
tional matter. After a year like this, in which all the elements 
seemed to be against us, and we have carried out faithfully our 
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whole program and possibly failed, many of us, in the quality 
of fruit in the last instance, I want to say: Keep up your cour- 
age, keep up the fight, do not give up. Just remember those 
four lines of Kipling— 


“Orchards where I’d ruther be— 
Needn’t fence it in for me!— 
Jes’ the whole sky overhead, 
And the whole airth underneath.” 


APPLE GROWING IN VIRGINIA. 
S. W. FLetcHer, Fisherville, Va. 


(Illustrated Lecture. ) 


Mr, President, Ladies and Gentlemen of the Society: 


I am glad that I do not come here tonight as an utter stranger 
to New England. I was born in Middlesex county, Massa- 
chusetts, and if I am to believe the fragrant memories that 
come to me now of my boyhood days I was raised mostly on 
pumpkin pie, doughnuts and Baldwin apples. I have gone far 
afield since then, across the continent and back, and finally 
have come to rest in Virginia where I have a home that I love 
very dearly and an apple orchard that I prize very highly; but 
as I came through these familiar hills today, the first time in 
eight years, I realized that however dear is the state of my 
adoption, it can never be quite as much to me as New England; 
and however much I may value my Virginia York Imperials 
and Winesaps, there can be no apple that will taste quite so 
sweet to me as the New England Baldwin. 

I have come not to lecture or to advise, but simply to tell how 
we are growing apples in Virginia, and perhaps to draw a few 
lessons which may be applicable here. A good business man 
learns from his competitors. We in Virginia are your competi- 
tors in the apple markets of the world. Over one-half of our 
apples are exported and come in competition with your Bald- 
wins; and we meet in the markets of Boston and New York. 

Location. Virginia apple growers share with you the advan- 
tage of a location near the great centers of population. We are 
equally advantageously located as regards local markets, facili- 
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ties for the export trade, and cost of transportation. It costs 
fifty cents to ship a bushel of apples from Oregon or Washing- 
ton across the country. The opening of the Panama Canal has 
not, as yet, proved a benefit to our western competitors. It 
costs me eleven cents to ship a bushel of apples from the 
Shenandoah Valley of Virginia to New York, and I presume 
your rates are even less. This difference in freight rates 1s a 
nice little profit in itself. 

This picture of my farm I use to illustrate a fact that must 
have been impressed upon you as forcibly as it has upon us,— 
that we must put our orchards upon the hills and slopes if we 
are to secure maximum protection from frost. I have had my 
orchard seven years, and in that time have never lost any con- 
siderable part of a crop from frost. Out west they pay twenty- 
five dollars an acre or more to protect their orchards from frost 
by the use of smudge pots. How much more practicable it is, 
and how much it reduces the cost of production, if we have a 
location that secures frost protection without cost. 

Steep land. You will notice that this is a gentle slope. It is 
not necessary to get steep land in order to secure freedom from 
frost. We have many orchards in Virginia, particularly on the 
eastern side of the Blue Ridge, that are on steep mountainland, 
It is so steep that those mules are having a hard time sticking 
on it. They are hauling down six barrels of apples on a sled 
and like as not the sled will get away from them and turn over. 
Apples were planted on these very steep sites in order to take 
advantage of the black mountain soil known as the Porter black 
loam—an excellent apple soil. But I contend that one 1s not 
justified in growing apples on such steep land, even to secure 
immunity from frost and favorable soil. It is almost impossible 
to do a thorough job of spraying on such land, and the cost of 
all the orchard operations is increased so that it greatly increases 
the cost of producing apples. Undoubtedly the time will come 
when our population will be so dense that we will be obliged to 
use these steep hillsides for apples, but not now. We can get 
good apple land, reasonably free from frost, on moderate 
slopes. 

Distance from shipping point. This picture shows the haul- 
ing of apples to one of the depots in Virginia from orchards 
twenty miles away. The distance of the orchard from the ship- 
ping point is a vital matter. When apples were selling for six 
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and seven dollars a barrel net to the grower, as they did in 
years past, growers could afford to haul them twenty miles to 
the depot. Now the time has come where the man who makes 
money in apples must produce them at the lowest possible cost 
of production, like any other business man. He cannot afford to 
haul a load of ten or twelve barrels of apples twenty miles to 
the cars at a cost of forty cents a barrel, as some of our fruit 
growers have done. These people will be gradually forced out 
of the apple market. Personally I would not make an invest- 
ment in an apple proposition which is over six miles from the 
shipping point and which does not have reasonably good roads 
to the depot. 

This shows one of our typical apple soils, the Hagerstown 
stony loam. You can see the flinty limestone fragments on the 
surface. There is a red clay subsoil about twelve inches below 
the surface. I do not care so much what the surface soil is, if 
only there is a strong clay sub-soil. The more gravel or chirk 
in the surface soil the better; it acts as a mulch on top of the 
land, making it less subject to drought. 

This picture taken on my farm five years ago shows a crop of 
corn that will hardly average five bushels to the acre. The 
next picture shows the same field as it is today, with a promis- 
ing young orchard on it. These two pictures illustrate this 
point that land may be utterly worthless for general farm crops 
and still be excellent for fruit. My farm is on Barren Ridge; 
it was so named a hundred years ago by the Pennsylvania Dutch 
farmers who settled that country, because it would not produce 
good corn and grass, so they thought it was worthless. Now 
it is worth twice as much per acre as their rich farm land, be- 
cause it will raise apples. Some time every soil, even those we 
now consider barren, will find its sphere of usefulness, 

Planting. Here are one, two and three year old trees. I 
always have preferred a one year old tree provided I could get 
them at least four feet high and stout; then the head may be 
formed at the desired height. Moreover, they will come into 
bearing just as early as two year old trees. 

Cropping the young orchard. My method of caring for the 
young trees possibly is somewhat different from yours. You 
have heard it advised that a sown crop should never be grown 
between young apple trees—always grow a cultivated crop, 
like potatoes or corn. That is right if it is feasible; but I have 
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found that the most practicable method for my conditions is 
to grow the standard farm rotation of corn, wheat and grass 
between the young trees. That does not mean, however, that 
those crops are grown close to the trees so that the trees receive 
no cultivation. A strip of uncropped land five feet wide is left 
each side of the row of trees, the year the trees are set out, and 
that is kept harrowed. The next year this strip is widened to 
six feet, the following to seven feet, and so on. Starting with 
corn when the trees are set, the rotation comes back to corn by 
the time the trees are ready to take full possession of the land, 
when they are five or six years old. For our conditions we 
find this method more practicable than growing potatoes or any 
other cultivated crop between the rows. Some of you may 
think this is heresy; no doubt it is for your conditions, but not 
for mine. 

Tillage or sod. Fifty years ago almost all apple orchards 
were in sod. Then came the tillage propaganda, which was de- 
rived chiefly from California. We were told that all apple or- 
chards should be cultivated, and some intimated that the man 
who did not cultivate his apple orchard was either a fool or a 
knave; no exceptions were made. This was a swing of the 
pendulum to the other extreme. We are coming now, I think, 
to see that there are conditions when tillage of mature bearing 
apple orchards may not be as desirable as some other method of 
soil management. I suppose that eighty per cent of Virginia 
orchards are cultivated, but there are a large number of excep- 
tions. One of these is shown here—a profitable young orchard 
of York Imperial, on land so rocky that it would try the patience 
of Job to attempt to plow it. We have many profitable orchards 
on land of that type. 

A second occasion when tillage is not practicable is shown 
here; the land is so steep that if it were plowed and cultivated 
it would wash to pieces in a few years. Our Southern hillsides 
erode very quickly. On thousands of acres of the most profit- 
able apple orchards in Virginia the scythe is the only practicable 
implement of tillage. Perhaps red clover seed is scattered 
every two or three years and the aim is to get as much herbage 
to grow as possible. The grass, weeds and sprouts are cut at 
least twice a year and left on the ground as a mulch. On strong 
land this method produces excellent results. 
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A third exception is shown here—an orchard on very rich, 
moist land. That is one of our famous Albemarle Pippin or- 
chards, lying in one of the coves on the eastern slope of the 
Blue Ridge. The soil is naturally sub-watered from springs 
on the Ridge above, and is rich, deep and moist. To plow and 
cultivate such an orchard would make it grow too lIuxuriantly 
and favor blight. These cove orchards on “pippin land” are 
some of the most profitable in Virginia and they are seldom 
tilled. So there are these exceptions in Virginia when tillage is 
not as practicable as some other method, and there may be some 
in Maine. 

Mulching and pasturing the orchard. If the mature orchard 
is to be left in sod there are two ways of handling it—by mulch- 
ing and by pasturing. In mulching, the grass and herbage is 
cut and left on the ground, which is fertilized so as to get as 
much of a growth of herbage as possible. A supplemental 
mulch of straw is sometimes brought in to make a still heavier 
mulch around the trees. We rarely use that in Virginia; straw 
costs too much. The more common method is shown here, 
which is in my York Imperial block, where the grass is simply 
cut with the mowing machine two or three times a year and is 
left to lie in the orchard. 

If the land is not mowed it can be pastured. In many cases 
sheep are the most useful animals for this purpose, since they 
keep the weeds down and the herbage cut close. They do not 
let the ground get filthy with weeds, and they do not browse 
the limbs as high as cattle. Hogs are used to some extent, and 
are very useful for that purpose. Cattle are very hard on apple 
orchards, as you know. Sometimes calves and young cattle are 
allowed to run in orchards, as shown here, but you can see 
how ‘high they browse the limbs. They are heavier than sheep 
and hogs and compact the soil, and altogether are not desirable 
in the orchard. We have many profitable sheep and hog pas- 
tured orchards in Virginia, especially on the stronger lands. I 
am not advocating that Maine apple growers should follow these 
methods. I am simply saying there are conditions in Virginia 
where they have proved successful. 

Orchard tillage. If the orchard is to be tilled, plowing should 
be done early for several reasons. When plowing is delayed 
and there is freshly turned ground under the trees when they 
are in bloom, there is more danger of frost killing the blos- 
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soms. Again, by that time the annual feeding roots of the trees 
have begun to grow and there is more or less injury by plowing, 
especially if it is deep. If plowing is done when the trees are 
dormant there is no injury. We plow not later than March, 
if we can help it. I do not use a plow in the older orchards but 
a disc harrow. Disking so as to cut out not more than four 
or five inches deep gives us equal results as deep plowing with a 
two-horse plow. 

After plowing or disking, we use the spring-tooth cultivator, 
which is our standard implement for summer tillage. What is 
good tillage in an apple orchard? We are advised by most 
people to harrow the apple orchard every week or ten days. I 
think we should emphasize more than we do the fact that on 
certain soils, which are naturally retentive of water, harrowing 
once in three weeks may be as effective in conserving moisture 
as harrowing every week on other types of soil. “Good tillage” 
may be once a month or once a week, according to conditions. 
It is a personal problem for each grower. 

Forming the head. I suppose there never have been two fruit 
growers who have agreed on all points in the pruning of apple 
trees; so I shall merely tell you how I prune and why. This 
shows a tree after it has made its first season’s growth in the 
orchard. The next picture shows this tree is pruned. I use 
the modified central shaft system; that is, the leader is pre- 
served for two or three years. I usually leave three or tour 
limbs the first year, including the leader. All are cut back 
heavily, the leader being left about a foot longer than the others. 
The second year another whorl of limbs comes out from the 
tip of this leader, making two sets of limbs on the trunk. Then 
I take the leader out and cut back the others. Thereafter the 
pruning consists simply of thinning out. 

I prefer the modified central shaft, taking the leader out after 
the second year, because it gives eight or nine limbs to bear the 
weight of fruit instead of three or four. When all the fruit is 
borne on three or four limbs, as in the open center system, the 
strain all comes on a very small part of the trunk and splitting 
is likely to result. We must remember that our wood is more 
brittle than it is in the west where the open center method is 
practiced to advantage. They can develop their best fruit by 
cutting out the center, and the trees do not break, but subject 
our trees in Virginia to the same weight of fruit and they will 
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break. We have had too much copying of western methods, 
just because they were successful there, not only in the care of 
the trees, but also in the packing of the fruit. We must remem- 
ber how different our conditions are, and develop a practice that 
fits our own conditions. 

This shows an apple tree in the famous Vergon sod mulch or- 
chard of Ohio. I want you to notice what an immense amount 
of bearing surface it presents. The unit of production in an 
apple orchard is the amount of bearing surface, not the number 
of trees. This one tree has as much bearing surface, or poten- 
tial ability to produce apples, as half a dozen badly crowded 
trees. This tree is an argument for wide setting, which is forty 
feet apart with us. It is also an argument for the use of every 
device and art in pruning to keep the tree low. Some varieties, 
however, you cannot keep low, as they tend strongly to take an 
upright form. 

Pruning bearing trees. This shows part of my bearing or- 
chard in the winter, after being pruned; it shows how thin I try 
to keep the tops. There is a good old Methodist hymn it would 
be well to sing or to whistle while pruning: 


“Clear the darkened windows, 
Open wide the doors, 
Let alittle sunshine in.” 


Sunshine makes color in apples—not potash nor any other kind 
of fertilizer, but sunshine and the degree of maturity. The 
more sunshine around the apples, the redder they will be. As 
our grading laws become more stringent, color will count more 
in the selling value of apples. 

Here is a tree top in which there is a constant struggle for 
life between the different limbs. You cannot expect good apples 
when the limbs are cramped by their neighbors. Neither can 
you expect a long lived tree when the wounds are unpainted and 
unhealed; the tree soon becomes rotten-hearted. This picture 
illustrates what follows when pruning is neglected for several 
years and then all the surplus limbs that have been accumulat- 
ing are cut out at one time; you get a forest of water sprouts. 
Here are some safe rules: Cut back young trees heavily the 
first two years, to make them stocky and branch low, and cut 
out all but the scaffold limbs. After this let the pruning consist 
merely of thinning out. Never prune bearing trees heavily any 
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one year unless they are very weak. Prune lightly, every year, 
so as not to upset the bearing habit. 

Spraying machinery. In spraying, our problems are very 
similar to yours. I prefer the gasoline spray outfit for ordinary 
work. The compressed air outfit is used on the steeper land. 
This is a picture of the old type, one tank being for air and the 
other for liquid, to be charged at a central loading station. This 
is open to the grave objection that you are obliged to make long 
trips back and forth to the loading point to charge the tank. The 
new type of compressed air outfit, in which the compressor and 
engine are mounted on the wagon with the spray tank, is much 
superior. It marks the greatest advance in spraying machinery 
in recent years; though I would not say that it is better than a 
good gasoline outfit. 

There is one, and only one, real hurry up time in apple grow- 
ing, when the job has to be done on the minute; that is the 
spraying when the blossoms fall. We must get our poison in 
the calyx cups within a week or even less or it will be too late. 
This means that the spraying radius of an outfit is limited. We 
used to spray forty or fifty acres with one power outfit; now 
we believe that twenty acres of full bearing trees is nearly the 
maximum for one power outfit. It will help a great deal if we 
can pipe water to all parts of the orchard. We can then dis- 
tribute the concentrated lime-sulphur solution where water is 
available and not go out of the orchard to load. This picture 
shows water piped from a spring on the hillside above the or- 
chard. By this method the spraying radius of a machine is 
practically doubled and the cost reduced. 

Insects and diseases. In Virginia, as in Maine, I presume, the 
codling moth is the greatest apple pest, not even excepting the 
San Jose scale. It causes more loss in Virginia than all other 
pests together, in spite of all our efforts. I have come to the 
conclusion, after four years’ trial, that I will not use the dry 
lead any longer, because it does not seem to have the sticking 
properties of the paste lead. It may be all right in Maine, 
where there is no large second brood of moth, but we have two 
strong broods, emerging at different periods, and must have a 
poison that will stick all summer on the leaves and fruit, and 
the paste does this better than the powder. 

If we wish to have fruit next year we must make fruit buds 
this year—big, fat ones. We can see them in the axils of the 
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leaves in August, if there are healthy leaves around the bud. 
Protection of the foliage from disease is fully as important as 
protection of the fruit. In Virginia many neglected apple trees 
are defoliated by the cedar rust. Part of the life of this disease 
is passed on the red cedar and part on the apple, where it dis- 
figures both leaves and fruit. Spraying helps if done at exactly 
the right time, but the most effective method is to cut down all 
the cedars within half a mile of the orchard. Stringent meas- 
ures have been taken in the apple sections of Virginia to cut 
down all the red cedars in the neighborhood. At Winchester, 
Virginia, the banks refused to loan money to any man who had 
red cedars on his place which were a menace to neighboring 
orchards. They justified themselves in this way: “Apple grow- 
ing is the chief industry of this county. We get our money 
from the men who grow apples. If we are going to stand in the 
way of their making money from apples, we do not care to 
accommodate you.” We now have a state law under which any 
apple grower whose neighbor has red cedar trees that are injur- 
ing his orchard he can get them cut down by protesting to the 
proper authorities. It has been declared constitutivnal, and is 
working to the interest of the apple industry. 

Some of you may have nursery stock come with the woolly 
aphis and crown gall upon the roots. These have proved to 
be very serious pests in Virginia. Right in the prime of their 
life, as seems to us, the trees begin to die and on pulling them up 
we find it due to woolly aphis or crown gall that was on the 
nursery stock when it was planted. If you do not have, you 
should have, very strict regulatory measures concerning these 
pests. 

There are some apple diseases in Virginia which we cannot 
control by spraying: This “brown spot” is one. It attacks the 
York Imperial most of all, and is apparently the same as your 
“Baldwin spot.” This year I presume we lost 30 per cent of No. 
1 York Imperial apples by the brown spot. It is what botanists 
call a physiological disease, which means that it is a case of 
plant indigestion. Apparently it is associated with an excess 
of nitrogen in the soil or an excessive vegetative growth of the 
tree. We find spot most abundant on young trees that are 
growing very fast. We also find it in orchards that are heavily 
fertilized, and on trees that are not heavily loaded. It helps to 
_ control the spot on the York to grow the trees slowly, and not 
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over-stimulate them by too much tillage or heavy fertilizing. If 
we allow the tree to load heavily, instead of thinning them out, 
there will be much less spot. 

Here is an apple which is perfect and another which has been 
disfigured, dwarfed and russetted by spraying with Bordeaux 
mixture. Practically no Bordeaux is used in Virginia now 
except in late summer sprayings for bitter rot. The introduc- 
tion of the lime sulphur solution for summer spraying has 
greatly simplified orchard spraying. It was tedious to make and 
apply Bordeaux. The introduction of lime sulphur as a sum- 
mer spray has caused more people to spray than would have 
been possible had Bordeaux remained our standard summer 
spray. 

Thinning. 1 have not been able to get old apple trees to bear 
every year by thinning and I have been trying six years. Old 
trees are set in their ways. I do not doubt young trees can be 
made to bear pretty regularly by thinning, but trees which have 
had their own way for twenty years, bearing alternate years, as 
most of our Yorks do, cannot be made to bear every year, except 
with great difficulty. 

There are two things to keep in mind in thinning. One is to 
thin enough so that you get a grade of apples two and one-half 
to three inches in diameter; very large apples are not as desir- 
able as they do not store as well; thin to secure size and color. 
The other is to thin so that the limbs will not break. How much 
more it will pay to thin I do not know. I do know that with the 
York Imperial, which is much subject to brown spot, the more 
you thin the more spot you have; I have abandoned the thin- 
ning of the York Imperial, except weak trees and those that are 
excessively loaded. The Winesap, on the other hand, can be 
thinned to advantage. York Imperials loaded heavily make first- 
class storage stock, free from brown spot, but if thinned to eight 
inches apart, as advised in the west, the result is likely to be 
over-grown, punky and spotted fruit. It depends on the variety 
and the conditions. 

Harvesting. This is the old way of packing apples and still 
the most common method, by running them over the table in 
the orchard. It is open to the serious objection that the fruit 
and the men are exposed to the weather. We often have hot 
days at harvest and the apples go into the barrel warm. It takes 
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a long time to cool them down in storage. Our growers are 
coming to prefer the central packing house in the orchard. 

This is one of my teams hauling apples to the packing shed. 
They are picked in half-bushel willow baskets and not shifted 
until dumped upon the packing table. I prefer these baskets to 
boxes because the less apples are handled the better. Moreover, 
willow baskets can be tossed around without breaking; boxes 
have to be handled carefully. The baskets are carried to the 
packing shed on a wagon holding one hundred baskets, so I can 
take seventeen barrels of apples to the packing shed each trip 
if necessary. 

Sizing Machine. My packing shed for a forty-acre bearing 
orchard is about fifty by thirty feet. The sizing machine is run 
by the gasoline engine taken off the spray pump. I can say after 
three years’ trial, that I can put up apples cheaper and better in 
the packing shed than running them over the table in the orchard. 
I thought it would cost more, but I find that unless the haul to 
the shed is over half a mile, I can put them up cheaper. The 
men are more comfortable, and the machinery in motion keeps 
them spurred up to their work. I get more work out of them 
and they do it better. 

The next picture shows the machine that I have used for three 
years—the Schellenger. It is expensive, costing $225, but I 
think it does better work than any other. There are cheaper 
machines on the market, however, which do good work. The 
sizing is done without the slightest bruising. The advantage of 
the sizing machine is that the packer does not have to think 
about size at all; he has only to think of color and blemishes. 
That means he can do a much better job of grading. 

Apples of a size. Instead of packing apples 2 1-2 inches up, 
we pack 2 1-2 inches to 3 inches, and 3 inches up. This gives a 
much more attractive pack, and there is a gain in bulk as well. 
Take a thousand barrels of apples packed 2 1-2 inches up and 
divide them into several sizes, differing by a quarter of an inch, 
and they will pack out 1,025 barrels, perhaps 1,050 barrels, since 
there is more space between apples. From every point of view 
that is all right; we are giving the buyer a good deal and we get 
more quantity. 

This shows the Hasdil sizer which is used considerably in 
Virginia and costs about $125. I think it has not the capacity 
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of the Schellenger. We ordinarily run 250 barrels a day 
through our machine; but sometimes as many as 325 barrels. 

Apple packages. For the special or personal market, the box 
pack is all right, but there is a limit to the amount of the box 
apples that can be handled to advantage. In Virginia there are 
fewer apples boxed now than five years ago. The past four 
years Virginia apples have paid better in barrels than in boxes. 
I shall not box except special varieties like the Mother. We are 
catering to the wholesale trade and most of our apples had 
much better be in barrels. Until a grower can produce around 
go per cent of his crop fancy stock he had better let box pack- 
ing alone. 

We have our troubles with labor, as I suppose you do. A 
large part of the local help available is not altogether dependable. 
I have found it necessary in handling a large orchard, packing an 
average of 4,000 barrels each year, to have dependable help, so I 
get a force of men from elsewhere and camp them on the farm. 
Then whether you want to work one hour or ten hours, they are 
on hand. I find it is the best solution of the labor problem. 

One end of the packing shed is used as a cooper shop. Some 
years it is hard to get apple barrels. Occasionally we have had 
to hang around the cooper shop until nine o’clock at night, wait- 
ing for a chance to get barrels. Two years ago I decided I had 
done enough of that. Now I get the stock in car lots and make 
my own barrels. This year I ordered cooperage stock for four 
thousand barrels. It cost me twenty-two cents a barrel laid 
down at Fisherville, and it cost five cents a barrel to make, so 
the barrel cost me twenty-seven cents. These barrels were just 
as good as those sold by the local cooper shop for thirty-seven 
cents. This ten cents saved is worth just as much as getting ten 
cents a barrel more for the apples. One of the advantages of 
large operations is that you can save in these ways. 

I have found that it costs me, one year and another, with 
seven years’ records available to date, $1.15 to grow a barrel of 
York or Ben Davis apples and put on board the cars. The aver- 
age selling price has been $2.65 f. o. b., Fisherville, the last 
seven years. This may not seem large to you, but remember 
it is wholesale apple growing. This gives a fair margin of 
profit; if I can do as well as that in the years to come I shall 
be satisfied. But the boom days, when everybody was excited 
and putting out apple orchards, are over. You will not find 
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twenty acres of young apple orchard at Hood River selling for 
$20,000 now. That was a purely speculative value, a real estate 
value, not based on the actual income from the fruit itself over 
a long series of years. There are men who are going to get dis- 
couraged and quit. These men will draw a long face and tell 
you there is no money in growing apples. But there are other 
men who will stay with the business year in and year out, who 
will not accept as the final verdict on the profit in apple growing 
the returns of any one year or two years, but who are in the 
business for a lifetime, and who propose to stay with it through 
fat years and lean years, These men will be in a position to 
take advantage of years of good prices like 1915. Last year we 
could hardly get $1.75 a barrel for apples; many were discour- 
aged, and some even pulled out the young orchards. This year 
apples are bringing from $3 to $3.50 a barrel. 

A man who goes into apple growing as a business proposition 
should make a good living from it. But the man who goes into 
it on a speculative basis only, as a get-rich-quick proposition, 
will be disappointed. 

There are over a hundred varieties of apples grown in Ameri- 
ca that are of large commercial importance. Tonight I wish to 
pay tribute to one that stands near the head in the amount of 
money that it has put into the pockets of apple growers. I 
would take off my hat to the New England Baldwin. 


WEDNESDAY MORNING. 
ADDRESS OF PRESIDENT. 
W. H. Conant, Buckfield. 


Ladies and Gentlemen: 


Another year has rolled around and we are again gathered in 
annual session and, in behalf of the officers and members of this 
society, I want to thank the Portland Chamber of Commerce 
and the citizens of Portland for their untiring efforts and gen- 
erosity which assured the success of this meeting. 

We are gathered here today to review briefly the past, and to 
consider present and future problems of vital importance to the 
fruit industry of the state. 
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The year 1915 will go down in history as the most unfavorable 
season for the fruit grower recorded in recent years. The spring 
opened full of promise and, with nearly a normal bloom and a 
good set of fruit, the prospects were favorable for a fair crop; 
but our hopes were soon blighted, for, on June 3, came a 
heavy frost which ruined fifty per cent of the young fruit 
then set and unfavorable weather conditions which prevailed 
through the growing season have reduced the crop to about 
twenty per cent of a normal yield. Yet, with all the extremely 
wet and unfavorable weather conditions under which fruit has 
grown, there is little evidence of apple scab. Especially is this 
true where thorough spraying has been practiced. 

A large amount of injury has been done to fruit the past 
season by insect pests—such as the apple worm, bud-moth, apple 
maggot, aphis and tarnished plant bug—a large percentage of 
which can be controlled by thorough and intelligent spraying. 

Every orchardist should make a careful study of the life his- 
tory of these orchard pests and use his best efforts to control 
them, thereby increasing the yield and improving the quality of 
the fruit produced. 

The storage problem is an important one with every commer- 
cial orchardist. 

What is the most economical storage? 

To what advantage is cold storage? 

How can we prevent storage scald? 

What varieties should be stored? 

Would a pre-cooling plant at shipping points be a paying 
proposition ? 

Such important questions are continually coming up in sea- 
sons of large crops. 

An appropriation was asked for, at the last session of the 
legislature, to provide an experimental storage plant at High- 
moor Farm, believing that much valuable information could 
be secured by our experiment station on this important subject. 
The measure was poorly supported and, consequently, was de- 
feated. Nevertheless, the subject is a live one, on which I 
hope we may have a free discussion by the members of this 
society during these sessions. 

I want to call your attention to the fact that through the 
organized effort of this society the yield and quality of the 
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Maine apple shows wonderful improvement. An apple-grad- 
ing-and-packing law has been enacted, standardizing the 
products of the Maine orchard, and has raised the standard of 
Maine fruit in the markets of the world. 

Now the next all-important step is cooperation, or business 
organization in marketing and distribution. Under present 
methods of marketing, there is too much fruit concentrated on 
certain large markets which soon become congested, resulting 
in a tremendous loss to the grower or shipper. 

Without doubt this is the greatest problem facing the fruit 
growers of New England today, and I certainly believe the first 
step looking to a solution of this problem is cooperation, and on 
no other basis can a satisfactory system be worked out. But 
with live fruit growers’ associations in all the larger apple- 
producing districts, affiliated with a central exchange, a system 
of distribution could be worked out that would spell “success” 
to the fruit industry of Maine. 

Fruit growing is becoming a business and, in making up the 
program for this meeting, subjects have been chosen which 
represent the business or commercial side of orcharding. 

On account of the extremely busy season at which our annual 
meeting is held, a small percentage of our members are able to 
attend. I would, therefore, recommend for your consideration 
the advisability of holding our fruit show in November, as in 
the past, and the annual meeting and lecture course in January, 
at some railroad center, when it would be possible to have a 
much larger attendance and a more satisfactory program could 
be arranged for a meeting at this time. 

I would also recommend that a greater effort be put forth to 
secure an earlier publication of the annual report. The valua- 
ble information and important data gathered at these meetings 
on such timely subjects as orchard management and spraying 
should be published, either in annual report or bulletin form 
and mailed to every member by April first, or before their 
orchard operations commence, as, under our present system, 
much of this valuable data becomes ancient history before it 
reaches the hands of the growers. 

As this closes my two years as president of this society, I 
want to thank the officers and members for the loyal support 
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given me at all times, and all who have contributed in even the 
smallest degree to the success of my administration. I sin- 
cerely hope the same spirit of cooperation that has prevailed 
in the past will be accorded my successor, and I pledge my 
hearty support in all his efforts to build up the fruit interests 
of Maine. 


SPRAYING TO CONTROL INSECTS IN THE APPLE 
ORCHARD. 


G. E. Sanpers, Field Officer for Nova Scotia, 


Dominion Entomological Branch, Annapolis Royal, N. S. 


In talking on the control of insects in Maine apple orchards 
I am not, of course, never having been a resident of Maine, in 
a position to map out a complete iron-clad spray calendar. I 
have worked on the life histories of several of your insects 
found in Nova Scotia, Ontario and Illinois. Conditions in 
Nova Scotia are probably more nearly like Maine conditions 
than either of the other two, and on a number of your insects 
I can possibly give you some information. In an apple orchard 
we have a number of things to consider—fertilizing, pruning, 
frost protection, spraying, thinning, cultivation, etc. It is al- 
most impossible to say, offhand, which of these is most impor- 
tant in any one locality. The more I see of orchards in various 
localities the more I am impressed with the fact that each and 
every problem, to give the result its greatest value, must be 
worked out locally and its importance, in comparison with 
others, weighed locally. For instance, in my home province, 
Nova Scotia, a man can do pretty nearly anything he wants, or 
neglect almost anything; but if he sprays thoroughly he can 
depend on paying crops of fruit. I can show you orchards that 
have never been pruned, others that have never been fertilized, 
others never cultivated, etc.; but in every case, if the orchards 
have been sprayed thoroughly, the owner is making money out 
of his fruit. But I know of no orchard, no matter how well 
cared for otherwise, that is paying where spraying is not prac- 
ticed. Last July, my good friend, Mr. Yeaton, your agricul- 


STATE POMOLOGICAL SOCIETY. or 


tural agent in Oxford county, drove with me through nearly 
100 miles of your orchards, and I must say that Mr. Yeaton is 
doing work in Oxford county that deserves the highest com- 
mendation. While on that drive I was impressed with the im- 
portance of cultivation, or the conserving of soil moisture aud 
the importance of frost protection, as well as the value of spray- 
ing. But as the other two are out of my province I shall con- 
fine myself to spraying only. 

In spraying for insects we try to arrange our sprays so as to 
coincide with the sprays for fungous diseases and so make one 
application do for both. Mr. Yeaton tells me that you, as a 
rule, apply three sprays in your best orchards; the first, dor- 
mant, for blister mite; the second, pink bud for blackscab; the 
third, immediately after the blossoms for codling moth. The 
two sprays, one before and one after the blossoms, are, above 
all others, the two that control the spring insects on the or- 
chard and are the two that we depend upon in Nova Scotia to 
pay about twice over for all of the four or five sprays that 
we apply in insect control alone. Then, if it is a wet season 
and black spot is bad, our profits from controlling black spot 
may be added to the hundred per cent that we have already 
made in controlling insects; in other words, the insurance 
against black spot, which sometimes spoils 80 to 90 per cent of 
some varieties, we regard as absolutely free. We have paid 
twice over for our spray in insect control. The extent to 
which this is true in Maine orchards of course depends upon 
the number of insects present; and, before going further along 
this line, I shall go into the life histories of some of your most 
important insects. 

Your President, Mr. Conant, and Mr. Yeaton have asked me 
to take up the following insects which they consider important. 
in the order named: Codling moth, bud-moth, fruit or apple 
worm, tent caterpillar, canker worm, oyster shell scale, San 
Jose scale, fall webworm, red humped caterpillar, yellow necked 
caterpillar and tussock moth. 


Coptinc Mors. 


This is the insect that causes the ordinary wormy apple. It 
passes the winter as a larve in a fine cocoon under the rough 
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bark of trees, in boxes about packing houses, etc. In the 
spring it pupates and about the time the blossoms open the first 
adults emerge and begin depositing their eggs on the apple 
leaves—the eggs are very small silvery scales, deposited on 
either side of the leaf. After the blossoms fall a number of 
eggs are deposited on the young fruit, but the majority are 
deposited on the leaves and a large proportion of the young 
larvae feed extensively on the leaves before entering the fruit. 
Often they enter the fruit at the blossom end before the calyx 
cup closes and entomologists for years have dilated on the im- 
portance of getting the calyx lobes filled with poison before the 
calyx cups close. 

According to Siegler and Simanton, in Bulletin 252 of the 
United States Bureau of Entomology, from one to two per 
cent only of the first brood of codling moth in Maine pupaes 
to form a second brood. So the second brood is of no import- 
ance, where the spring brood is controlled. The spray recom- 
mended for codling moth is lead arsenate, two to three pounds 
to 50 gallons of water, applied as soon as the blossoms fall. 
This spray properly applied will control some 95 per cent of the 
codling moth, under ordinary conditions. 

Another spray which I have seen recommended, but which 
I found controlled over 70 per cent of the codling moth in Nova 
Scotia, is that applied immediately before the blossoms. The 
fact that this spray controls so much codling moth shows that 
the codling moth feeds on the foliage to a much greater extent 
than we ever suspected. It also shows us that if we are to get 
the maximum control of codling moth we must apply a poison 
spray immediately before as well as immediately after the 
blossoms. 

The codling moth in Nova Scotia has demonstrated to us in 
a most striking manner the injury which our neighbors are 
doing us by not spraying, as well as the benefit that they get 
free from our spraying. When I can first remember, twenty 
years ago, the codling moth was the principal insect pest of the 
Annapolis Valley. At that time only an occasional orchard was 
sprayed. At the present time 87 per cent of the orchards in 
Kings county and 63 per cent of the orchards in Annapolis 
county are sprayed and in my five years’ work there I have 
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never seen over five per cent of the apples from an unsprayed 
orchard infested with codling moth, while in the sprayed or- 
chards we often get only one wormy apple in five thousand; 
at the same time, in Queens county, where there are some large 
orchards and practically none of them sprayed, the codling 
moth will often infest 30, 40 or even 50 per cent of the crop. 
This shows us conclusively that when we spray we control a 
lot of codling moth for our neighbors who do not spray, and, 
conversely, they breed a lot of codling moth to fly into our 
orchards and reduce the efficiency of our sprays. 


BuD-MOTH. 


This insect, Mr. Yeatcn tells me, has done you more damage 
during the past season than all of your other insects combined 
and therefore merits very serious consideration. 

The life history is as follows: The adult, a very small, ashy 
gray moth, flies during July and deposits its small silvery scale- 
like eggs, singly, on the under surface of the leaf. In about 
two weeks the young larvae emerge and crawl to the midrib 
on the nearest large vein and there eat their way into the tissue 
of the leaf, feeding up to the top row of cells, leaving only a 
tissue on the upper side of the leaf; while on the under side it 
spins a silken web, incorporating into this the downy hairs of 
the under surface. If two leaves touch each other the young 
larvae will tie the two together and feed off the surface of each 
or, if the leaf touches an apple, the bud-moth will tie the leaf 
to the apple and feed off the surface of both the leaf and 
the apple, eating through the skin and spoiling the keeping 
qualities even more than black spot. As a rule, from one to 
three apples are injured in this way in the fall for every ten 
per cent of the buds infested with bud-moth the previous 
spring. 

About the time the first killing frosts occur, the young bud- 
moth larvae, for the most part now in the third stage, crawl 
back the petiole and select crevices in the fruit spurs, often 
under old budscales, and there form cocoons in which to pass 
the winter. When the buds swell in the spring the young bud- 
moth larve emerge from their winter cocoons and bore into the 
tips of the open buds. As the bud opens and the leaves unfold 
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the bud-moth selects one leaf and feeds on it, usually killing 
it and later, crawls out and ties down another and another as 
the season goes on. As a rule, it does extensive damage to 
the blossoms but very seldom prevents bloom, absolutely, in a 
bud. From our observations, about 35 per cent of the blossoms 
in the buds infested are noticeably injured, but the real injury 
is more extensive as we have proved, amounting to from 75 to 
80 per cent reduction in set in the blossom clusters infested with 
bud-moth. 

In one case, on Wagners we found 1,205 apples set in 1,000 
blossom clusters free from bud-moth, while in 1,000 clusters 
infested with bud-moth we found only 305 apples set. In an- 
other observation on Wagners, we found 223 apples set in 100 
blossom clusters free from bud-moth, while in 100 cfusters in- 
fested with bud-moth we found only 45 apples set. As over 90 
per cent of the buds in this last orchard were infested with bud, 
moth, you can see that the set of fruit in it was reduced by 78 
per cent on account of bud-moth. About two or three weeks 
after the blossoms fall the bud-moth pupates in the cluster of 
dead leaves that it has gathered about itself and in three or 
four weeks emerges an adult moth, to deposit its eggs for the 
next year’s brood. 

Some varieties are much more heavily infested than others. 
Crinkly twigged trees, such as Ribston Pippin, Early William, 
Wagner and Nonpareil, invariably have more bud-moth in them 
than clean-limbed trees, such as Northern Spy, Ben Davis, 
Stark, etc. The difference seems to be accounted for by the 
fact that the crinkly twigs offer better hibernating quarters for 
the young larvae. 


CoNnTROLS. 


The bud-moth has proved one of our most difficult insects to 
control. In orchards that have been carefully sprayed for a 
number of years we find, often, only one or two buds infested 
in a thousand. In other orchards, unsprayed or carelessly 
sprayed or even well sprayed for only one or two years pre- 
vious, we often find infestation ranging from 20 to 95 per cent 
of the buds infested. I know of no method whereby a man can 
entirely rid his orchard of bud-moth in one year, but I can 
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guarantee that thorough spraying, followed for a few years, 
the infestation will be cut to at least one-half of one per cent. 

We found the spray formerly recommended for bud-moth, 
applied when the buds are swelling, to be practically worthless 
as a control. We also found that a spray applied from one to 
five days before the blossoms open would control more bud- 
moth than any other spray we could find. This is accounted 
for by the fact that the larvae, after the bud unfolds, is con- 
stantly tying down new leaves and, if we have these young 
leaves coated with poison before they are tied down, the larvae. 
feeding on them will be poisoned. We also find that the cod- 
ling moth spray, applied immediately after the blossoms, con- 
trols a large number of bud-moths. 

This year we tested the new Friend drive nozzle, at a pressure 
of 200 to 225 pounds, on bud-moth and we found that the coarse 
driving spray produced by this nozzle increased our control of 
bud-moth immensely. Where we used the same solution, under 
the same pressure and on the same varieties, once before the 
blossoms, with a nozzle of the ordinary misty or Whirlpool 
type, we got 51 apples set in 100 blossom clusters. Where we 
used the drive nozzle, we got 122 apples set in 100 blossom 
clusters infested with bud-moth. A large proportion of this 
increased set proved false, as would be expected, since the 
cluster was weakened to a certain extent by the work of the 
bud-moth before the spray was applied. The amount of fruit 
picked has not shown this difference, partly due to conditions 
which entered into the experiment later in the season, so nulli- 
fying the result of the drive nozzle on the bud-moth. But 
the difference in set, taken ten days after the blossoms fell, 
demonstrates the superiority of the drive nozzle over all others 
in bud-moth control. 

This year, for the first time, we tried some of the powdered 
arsenate of lime against arsenate of lead, on the bud-moth, 
with gratifying results. We found that it killed more bud- 
moths and also killed them more quickly than the arsenate of 
lead. For a heavy infestation of bud-moth, I would, therefore, 
recommend the use of the drive nozzle with a pressure of 200 to 
225 pounds from one to five days before the blossoms, using 
as a poison two and one-half to three pounds of arsenate of 
lead or three-fourths of a pound of arsenate of lime to 50 
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gallons. If the infestation is bad, use the drive nozzle for the 
bud-moth spray; if less than 15 to 20 buds per hundred are 
infested, the ordinary nozzle will do enough effective work. A 
person can cover a tree more quickly with the ordinary nozzle, 
so the drive might only be used for serious outbreaks of bud- 
moth. 


FRuIT AND APPLE WORM. 


This insect is sometimes referred to as the green apple worm 
and is the insect that bites holes in the young apple from the 
time it sets until it is as large as a walnut, causing a portion 
of the fruit to drop to the ground, the remainder of the holes 
healing out to form rough scars on the fruit. There are sev- 
eral species, almost a dozen in Eastern America, which do this 
damage, mostly belonging to the Genus Xylina. In New York 
state, X. antennata and X. lacticinera are the most common. 
In Nova Scotia, X. bethunei is the principal species, although 
we have most of the others. The life histories and habits of 
all the species are similar. Passing the winter as an adult, they 
come out in the spring and, after flying for two or three weeks, 
they deposit their eggs, just when the buds are bursting, singiy 
on the under side of the outer tips of the apple twigs, about 
one inch back from the tip. In about seventeen days, or just 
before the blossoms open, the eggs hatch and the young larvae 
emerge and feed on the apple leaves for almost two weeks 
before attacking the fruit; and it is right here that we have 
our best opportunity to combat the fruit worm—when it is 
eating the greatest amount of surface for a meal and when it 
is still a very young larvae. 

After the blossoms fall the larvae begins to feed on the fruit, 
eating holes into the side, and it becomes very hard to poison 
as it eats so little surface at each meal and, being a large cater- 
pillar, it takes more poison to kill it. A certain proportion of 
the holes eaten into the apples heal out and form scars on the 
surface of the picked fruit. A large proportion of the apples 
eaten into, 72 per cent by actual count, drop as a result of the 
injury; so, for every three apples you pick which have been 
eaten into by the fruit worm, you can reckon that seven have 
dropped to the ground as a result of that injury. About four 
or five weeks after the blossoms fall the fruit worm drops to 
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the ground and pupates about one or two inches below the sur- 
face and emerges as an adult in September, flies about until 
winter and hibernates under rubbish. 

The two sprays which are effective in fruit worm control are 
the one immediately before the blossoms open and the one 
immediately after the blossoms fall. We get from 60 to 75 per 
cent reduction in fruit worm injury in Nova Scotia from these 
two sprays. 

The fruit worm adults are among our strongest flying moths 
and flying for such a long period in the fall and spring, we 
would expect the wind to be a great factor in the distribution of 
this insect. In examining various orchards we find this to be 
the case. We find wind-swept orchards, as a rule, fairly free 
from this pest; while orchards protected in hollows by hedges, 
etc., where moths blow in but do not blow out, are invariably 
most heavily infested. 


TENT CATERPILLAR AND CANKER WoRM. 


These two insects I shall take up together, as a good orchard- 
ist would consider them as jokes rather than as serious pests. 
They put me in mind of the old Irishwoman who said that 
“Willy was the best natured one in the whole family, if you 
only gave him his own way.’ So these two insects are the 
most easily controlled insects in the orchard, if a person only 
sprays properly and at the right time. Orchards that are 
sprayed regularly from one to five days before the blossoms 
with the ordinary strength of poison will become badly infested 
with either of these insects. If, by any chance, you have an 
orchard badly infested with tent caterpillar and you think it 
will cause serious defoliation before your regular spray goes 
on, spray just as soon as they have all hatched, that is, when 
the leaf is the size of a ten-cent piece, with two and one-half 
pounds arsenate of lead and one and one-half gallons of lime 
sulphur to 50 gallons and soak the trees thoroughly. On the 
young caterpillars the lime sulphur acts by contact and will 
kill nearly all of them. The arsenate of lead will account for 
the remainder. 

If you have so much canker worm that you are afraid of 
your trees being defoliated so much by their early feeding as 
to leave no leaf surface for spray to adhere to, tanglefoot the 
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trunks of your trees about a week before the leaves fall, or 
even at the present date would catch a lot of the wingless fe- 
males as they ascend the trunks to deposit their eggs. 

In dealing with both the tent caterpillar and canker worm 
one should always remember that all insects are most easily 
poisoned when they are young, so, for ordinary outbreaks of 
them, spray thoroughly from one to five days before the 
blossoms open. 


OysTER SHELL SCALE. 


This is one of our most common scale insects and frequently 
does quite serious damage to young trees. It is a single brooded 
insect passing the winter as an egg under the old female scale. 
About the time the blossoms fall these eggs hatch and four or 
five days later the young lice, now white, crawl] out from under 
the old scale and scatter over the trees, in a day or so settling 
down and inserting their beak or sucking tube into the bark of 
the tree, there to stay during the remainder of their lives. A 
scale is soon secreted and assumes the familiar oyster shell 
shape and turns to a dark brown in color. In the fall the eggs 
are deposited by the female under the scale which has pro- 
tected her during her life and there they remain sheltered for the 
winter. The most common recommendation for this insect is 
dormant spraying with lime and sulphur and I have no doubt 
but. that your dormant or blister mite spray helps to a great 
extent in controlling it. 

I have seen quite a lot of dormant spraying for oyster shell 
and have never seen any that appeared really satisfactory. 
Where the spray has to penetrate or tear off a scale and then 
destroy a mass of eggs, it seems unreasonable that dormant 
spraying should be expected to control it perfectly. 

The best remedy in a bad infestation is to spray as soon as 
the young lice are all out and crawling over the trees and 
before they have had time to grow a protective scale over their 
backs. Most writers recommend black leaf 40, or kerosene, or 
oil emulsion for this spray; but I have seen perfect results from 
the use of summer strength lime sulphur and I should recom- 
mend, where oyster shell is present in any quantity, the retard- 
ing of the ordinary codling moth spray until the young lice 
crawl. You will get little reduction in your effect on codling 
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moth and control your oyster shell perfectly with the summer 
strength lime sulphur in that spray. 


SAN JOSE SCALE. 


I hardly need emphasize the importance or destructiveness of 
this insect. It is a subject for a complete talk in itself, but I 
will only speak briefly on it. In Ontario and Illinois I have seen 
hundreds of acres of peach, apple and pear trees destroyed by 
it. In my opinion it will some day, and that not distant, be 
the great factor in reducing the export of apples from certain 
sections which are now producing a large proportion of our 
apples. When that time comes, the growers who have sprayed 
in those sections and all of the growers in sections that have 
kept clear of the pest, will reap a-harvest. 

The San Jose scale is perfectly controlled by one spray with 
lime sulphur, I to 10, as you use for your blister mite. I can 
take you to properly sprayed orchards in the Niagara district 
or in Illinois, in the worst scale districts, where it will keep 
anyone busy finding a single scale. In orchards near by you 
can find trees dying from scale. San Jose scale, as many other 
serious pests, usually acts as a blessing to the careful orchard- 
ist as he will spray enough to control the scale. The benefit he 
gets from his dormant 1-10 lime sulphur spray in controlling 
blister mite, a certain percentage of black spot or scab and 
other pests, will usually more than pay for his spray; and the 
fruit from the unsprayed orchards of his competitors will, to 
a great extent, vanish from the market, making better prices 
for his own. 

In Nova Scotia, I found the first scale in the province in 
1912 on recently imported nursery stock. After several meet- 
ings and consultations, the growers there decided that they had 
plenty of blessings in the shape of insect pests and, if there 
was a possible chance of eradicating the scale it should be done. 
I was placed in charge of the work for that season and our 
inspectors destroyed over 700 trees, all recently planted. Since 
that year a provincial entomologist has been employed who has 
continued the work and this year his men have found only ten 
trees infested, which have been destroyed, and we have great 
hopes that he will be able to eradicate the scale from the 
province. I merely mention this to show you that, should you 
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uncover any recently introduced infestations, the methods we 
employed, of destroying all trees infested, is working so well 
that the extermination of the scale seems in sight. 


FALL WesworM, Rep HuMPED CATERPILLAR AND YELLOW 
NECKED CATERPILLAR. 


These three fall caterpillars feed at about the same season— 
August and September. They are all three well controlled by 
parasites and seldom do extensive damage, as they confine their 
attention, usually, to the leaves of a young tree or one limb of a 
full-grown tree. If they ever get so bad that hand-picking will 
not control them, spraying with lead arsenate, three or four 
pounds to 50 gallons, will control them. The best work in 
poisoning them can be done when they are young. 


Tussock Mor, 


This insect is sometimes very common in apple orchards in 
the fall. It is controlled by parasites, after being numerous 
for two or three years; this accounts for its regular periods of 
increase, extending five or six years, with a sudden decrease at 
the end of the period. The tussock not only feeds on the 
leaves in the fall, but gnaws at the surface of the growing fruit 
often in bad infestations, destroying one-half of the crop. The 
holes eaten by the tussock are easily distinguished from those 
of the fruit worms by their being more shallow, irregular, 
covering often one-quarter of the surface of the apple and, 
being eaten later in the season, they do not heal out so well as 
those of the fruit worms. 

The tussock caterpillar is easily distinguished, being about one 
and one-quarter inches in length, hairy, with two tufts or pen- 
cils of hairs extending forward from each side of the head 
and one projecting backward from the tail. It also has four 
tufts of white hairs in a row along the back. 

The sprays that you employ here are not applied at the right 
time for tussock control. If you notice tussocks getting into 
your orchards you will have to spray with lead arsenate when 
they begin to feed, probably about July 15. Once an orchard 
is ridden of them, it will take two or three years for it to be- 
come reinfested, as the females cannot fly but deposit their 
eggs on the outside of the cocoon in which they pupated. The 
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spread of the insect is accomplished by the larvae crawling 
from tree to tree. 

Now, gentlemen, I have talked insects long enough and still 
If have not touched three of your most important insects, 
namely: Apple maggot, aphis and plant bug. Our provincial 
entomologist, Prof. Brittain, is working with these three insects 
and is finding out a lot of new things about them. He has dem- 
onstrated conclusively that you can control apple maggot by 
spraying at the right time. He is doing fine work on aphis 
and he has done the only work worth while, still unpublished, 
on the “False Tarnished Plant Bug” which this year has cleaned 
every last apple off hundreds of apple trees in Nova Scotia. 
What some of our plant pathologists pronounced fire blight, 
destroying apple blossoms, he has shown to be almost en- 
tirely the work of the bug, in some cases carrying and assisted 
by genuine fire blight. He has only this season devised effectual 
means of control of this pest, so if you want the last word of 
those three insects you will have to talk to Prof. Brittain. 

In regard to your spraying as practiced at present. Your 
dormant spray will control San Jose, if you ever get it. Your 
spray before the blossoms will control bud-moth, tent cater- 
pillar, canker worm, some fruit worm and some codling moth. 
Your spray after the blossoms will control codling moth, some 
fruit worm and some bud-moth. 

The benefits that you get from control of codling moth, bud- 
moth and fruit worm should pay for all of your sprays, two to 
three times over; and the control of the other leaf eaters, which 
are somewhat periodical, you get free and your insurance 
against black spot you get free. 

In regard to nozzles, I believe it would be well worth your 
while to try the Friend Drive nozzle for the sprays before the 
blossoms, and the Friend Calyx nozzle for the sprays after the 
blossoms. They both require a pressure of about 200 pounds 
to work properly, but are the best I have ever seen for orchard 
work. The Drive I have proved conclusively will control more 
bud-moth than the ordinary nozzle and most of the few clean 
apples in Nova Scotia this year were sprayed with the Calyx 
nozzle after the blossoms, so it appears at least equal to the 
others in spot control and will put spray on a tree faster and 
better than anything I ever saw. Just to show you the impor- 
tance of nozzles: One grower was using the misty or whirl- 
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pool nozzle and thought them O. K. I persuaded him to use 
some of the new nozzles on a portion of his orchard. He was 
sure they were no good but gave them a trial. He got 57 and 22 
per cent-spot with the old nozzle and 19 and 9 per cent spot, 
respectively, with the new nozzle we recommend. We are not 
through testing nozzles or I would speak more on them. 

I do not want you to think I am mapping out a complete 
spray program. I have scarcely touched sucking insects or 
fungous diseases, and I do not want you to take any of my 
recommendations any further than they go, that is, for San Jose 
and oyster shell scales and the biting insects mentioned. 

I see in your program a question list. Question 8, “Is it best 
to apply the dormant spray in the fall or spring?’ I should 
like to discuss with you. I should, by all means, apply my dor- 
mant spray in the spring and, if possible, apply it after the buds 
have swollen and the earliest of them even showing small 
green leaf tips, for at least three reasons; First, according 
to Mr. Hodgkiss of the Geneva Experiment Station, you can 
control more blister mite at that time than earlier. 

Second, I see by question 14 that San Jose scale is appearing 
in Maine. You will get better results in spraying for San Jose 
by applying your dormant spray in the spring, after the winter 
has acted on it and torn loose the outer scales and after the 
scales have wakened to life in the spring, than you will by a 
fall application which cannot do as good work, as the living 
scales are then protected by a certain number of dead scales; 
and besides, being prepared for a cold winter, the scale seems 
to have more vitality and, therefore, is less susceptible to 
spray than in the spring. 

Third, you have in New Hampshire, and I think I am safe 
in saying in Maine, also, for we have it in Nova Scotia—the 
lesser bud-moth, Recurvaria nanella, on which Scott and Paine 
published such good work in the Journal of Agricultural 
Research, Vol. II, No. 2, page 161, United States Department 
of Agriculture. In this, one of the best remedies given is dor- 
mant strength lime sulphur or soluble sulphur wash just when 
the buds are swelling. The wash does not kill the larvae in 
their hibernating quarters, but when they emerge they appear 
to be so nauseated with the lime sulphur odor that they drop 
to the ground and perish, rather than stay on the trees and 
bore into the buds. This insect occasionally does as much 
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damage in an orchard as the eye spotted bud-moth, so is worth 
considerable when applying a dormant spray. 

In closing, I want to congratulate you on the formation of 
your Fruit Exchange. If your experience with it is anything 
like our experience with our United Fruit Companies in Nova 
Scotia you will never regret having formed it. All of my 
produce is marketed and most of the supplies for my farm and 
house are purchased through the United Fruit Companies, and 
I find I can make a saving both ways and at the same time sup- 
port our own organization which is working hard to improve 
the quality of the fruit and the pack from Nova Scotia, and is 
also reaching out to widen and increase the markets for our 
produce. I give you my best wishes for the success of your 
fruit exchange, which, properly managed, must mean a better 
living for every fruit grower in the state. 

Question: What is it that causes fruit to fall that is set? 

Mr. SANDERS: It may be any one of a hundred different 
things. I do not think any one insect is responsible. It is a 
question of pollination. The June drop of fruit consists for 
the most part of apples that have one or two cells pollinated— 
not invariably, but usually the early drop, the size of a walnut, 
has only one or two cells pollinated. Later on you find more 
apples with three cells pollinated dropping to the ground, but 
most of that summer drop is due to imperfect fertilization. 
Your No. 1 apples should have at least four cells fertilized, 
with seeds in them, and, as a rule, they will have five cells; 
your second grade, four and three. Your No. 3, your smaller 
grade, I do not know just how you grade here—perhaps 
some with two or three cells with seeds in, sometimes of course 
with four, even five. There may be some external injury or 
overloading of the tree, but the size of the fruit depends to a 
great extent on the amount of pollination that has taken place 
in the spring; and the dropping in the spring and summer of 
fruit that has already set is due to perhaps only one or two 
of the cells being pollinated and forming seeds. Of course, one 
cell pollinated with seeds in it is not enough to hold the apple 
on the tree all summer. That is the great reason for the early 
drop of fruit and indicates, of course, the importance of bees 
in the orchard. 

Question: That pink bud spray, what proportion of lime 
sulphur do you use? 
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Mr. SANDERS: We use it too strong. We used last spring 
about 1-25, 1-30 ordinary commercial lime sulphur, and found 
it was too strong. We used lime sulphur too strong right 
straight through the season last year and did a lot of damage 
with our spraying material, and I do not know whether that is 
going to continue or not. We are recommending for this next 
season not more than I-30, 1-35 for pink bud spray, and weaker 
for the later sprays. That is one of the things that varies with 
the locality, the strength that you can use lime sulphur. You 
might be able to use one strength in Maine and we could not 
use as strong as that in Nova Scotia. I would be afraid to 
recommend anything very definite. Be careful not to use it 
too strong, but how strong you can use it I would not like to 
say. 


RESULTS FROM APPLE SPRAYING EXPERIMENTS 
AT HIGHMOOR FARM. 


W. J. Morse. 


The department of plant pathology of the Maine Agricultural 
Experiment Station is making a special study of apple dis- 
eases. Highmoor Farm has greatly added to the facilities for 
carrying on this work. Several bulletins or reports of progress 
have appeared and in one of these, Bulletin 185, an attempt was 
made to cover in a fairly comprehensive manner what we had 
learned up to that time regarding the various apple diseases 
which occur in the state. The edition was soon exhausted and 
it is now, after five years, somewhat out of date. A revision 
of this publication will probably be made in the near future 
which will include in condensed form the more important re- 
sults of recent studies and observations. 

The Pomological Society was largely instrumental in bring- 
ing about the purchase of the farm by the state for the use of 
the station and has always shown a very lively interest in what 
is going on there. From a practical standpoint the members of 
the society are doubtless more deeply interested in the spraying 
experiments which have been carried on each year, from the 
first, than in any other line of pathological work which is being 
conducted at Highmoor. No report of the progress of this 
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work has been rendered at a meeting of this society for some 
time. Therefore, I am very glad of the opportunity to tell you 
something about what we think we have learned in recent 
years regarding our own spraying problems here in Maine, 
based on our own experience, irrespective of the results ob- 
tained in other states, and to outline to you some of the un- 
solved and partly solved problems which we are facing. 

I shall try to give you a notion of the object, character and 
extent of these experiments and state as briefly as possible what 
seem to us as evident conclusions as well as those which are of 
a tentative nature. It is not my intention to burden you with 
the less important details or tabulated results—these are to be 
found in published or forthcoming bulletins of the Station— 
but rather to give you a summary of the results of the past 
three or four years, using only such figures as are necessary to 
illustrate the facts as they appear to us. 

The primary object of these experiments centers around the 
efficient and economical control of apple scab with a minimum 
amount of injury to fruit and foliage. This involves the nature 
of the spray used, as well as the time, number and manner of 
the applications. 

Great progress has been made in the control of apple scab 
by spraying, but under local climatic conditions there is still 
much to be learned. Potato growers in southern Maine who 
thought they sprayed thoroughly and yet suffered severely 
from blight and rot this past season may not agree with me, 
but I believe I am right when I say that efficient control of late 
blight of potatoes by spraying is much more of a certainty 
when the proper methods are used than is the case with apple 
scab. 

Certain sprays, including Bordeaux mixture, if applied at 
exactly the right time, give fully as much protection from apple 
scab as the last named fungicide does from potato blight. This 
avails but little if, at the same time, the spray removes half or 
two-thirds of the foliage from the tree. Also in the case of 
Bordeaux mixture when used on susceptible varieties, like the 
Ben Davis, the fruit, though practically free from scab and 
other parasitic diseases may be go per cent unsalable on ac- 
count of russeting. In this connection the speaker firmly be- 
lieves, however, that for those varieties of apples which it does 
not injure or injures but slightly, Bordeaux mixture is the most 
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satisfactory and efficient fungicide for apple scab. On the other 
hand no one will deny that lime-sulphur, all things considered, 
is one of the best spraying materials yet devised for use on apple 
orchards. It was welcomed as a panacea by the enthusiasts 
when it first appeared, and those of us who were inclined to 
take a more conservative attitude then must admit that it is 
standing the test of time in a most creditable manner. At the 
same time the Highmoor experiments show that as ordinarily 
used, under Maine climatic conditions, it, too, has its limitations. 

The Highmoor experiments have been conducted throughout 
with Ben Davis trees between 20 and 30 years old. In many 
respects this variety is very satisfactory for the purpose. 
It is very susceptible to spray injury and would hardly be 
classed as particularly resistant to scab. The number of ex- 
perimental trees in different years has varied from a little less 
than 150 to nearly 300. As a rule each plot has consisted of 
24 trees, or four rows of six trees to the row. To obtain 
the records of results for comparison it has been the cus- 
tom to reject the crop obtained on the two outside rows, or 
at least on the outside half of the two outside rows. This is 
to avoid the effects from the spray drifting across from the 
adjoining plots which received a different treatment. At har- 
vest time each individual apple composing the portion of the 
crop selected from each plot has been carefully examined. The 
total number of fruits, the number of scabby and russeted and 
the percentages of the latter, as well as the percentage of per- 
fect apples, are determined. During the summer a careful 
record has been kept of the effects of the different sprays on 
the foliage. 

Scale and blister mite are not troublesome in the experimen- 
tal orchard so no dormant sprays have been used except as is 
noted later. Throughout the work the general plan has been 
to make the first spray application when the flower buds were 
showing pink, the second just after the blossoms fell and the 
third ten days or two weeks later. Aside from definite, inten- 
tional variations with individual plots this program has been 
followed fairly closely. Occasionally the time between the 
second and third applications has been lengthened somewhat, 
and once during the speaker’s absence a misunderstanding led 
to the postponement of the “pink spray” on all but one of the 
plots so long that it was necessary to omit it. All applications 
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have been made with a gasoline power sprayer, using a nozzle 
which gave a fine mist and with pressure varying from 150 to 
200 pounds. 


RESULTS AND CONCLUSIONS. 


Bordeaux mixture vs. lime-sulphur. Each year a plot has 
been sprayed with a 3-3-50 Bordeaux mixture and another 
with standard dilution lime-sulphur to which in both instances 
two pounds of paste arsenate of lead or one pound of the 
powdered form was added to each 50 gallons. For the past 
few years dry arsenate of lead has been used exclusively from 
preference. These two plots provide a base line or check 
whereby, in connection with a third unsprayed plot, the effects 
of the other treatments in preventing scab and in the production 
of fruit russeting and foliage injury could be determined more 
accurately. They have also given some very illuminating data 
as to the relative merits of the two sprays when used upon a 
variety of apples which is particularly susceptible to spray injury. 

Lime-sulphur has sometimes given a little leaf injury but 
never sufficient to be of any commercial importance. When 
compared with the unsprayed check plot this treatment has 
increased the number of russeted apples from five to ten per cent 
during the past three years. Scab control has been less than 
with Bordeaux mixture but the greatest difference has been only 
about three per cent. 

Bordeaux mixture on the other hand has caused serious leaf 
injury nearly every year for the past six seasons, sometimes 
resulting in partial defoliation. The greater efficiency in scab 
control has been discounted several times over by the increase 
in fruit russeting. The method of treatment which gives the 
greatest proportion of merchantable fruit is the one which 
appeals to the practical man. In the past three years the per 
cents of merchantable apples on the plat sprayed with Bordeaux 
mixture have been in round numbers 30, 10 and 21. The 
unsprayed check which was not even treated with an insecti- 
cide gave 30, 87 and gr per cent of the same grade of fruit. 
From the practical man’s standpoint nothing was gained the 
first year and there was a heavy loss the next two years in 
spraying Ben Davis trees with Bordeaux mixture. It is true 
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that the actual quality of the fruit was improved, but it was 
made unmerchantable on account of russeting. 

The effect of different dilutions of lime-sulphur. While hor- 
ticulturist of the Station, W. W. Bonns began some experiments 
to test the effects of different dilutions of lime-sulphur. After 
he left and the spraying work again came under the charge of 
the pathologists this was continued. 

The results indicate that it is unwise to use a weaker dilu- 
tion for summer spraying than is commonly practiced. Increas- 
ing the amount of lime-sulphur concentrate 20 per cent in a 
given amount of spray resulted in a considerable reduction of 
scab without largely increasing the danger of injuring the leaves 
and russeting the fruit. It is probable that this increase in 
efficiency would more than pay for the added cost of materials, 
particularly if the lime-sulphur concentrate is home-made. 

The importance of the so-called “pink” spray. Some writers 
and speakers have laid great stress upon the importance of the 
spray application made when the blossom buds are showing pink. 
Present knowledge of the life history of the apple scab fungus 
and some experimental data obtained in Maine as well as else- 
where tend to support this view. Orchardists should by all 
means have spraying materials on hand and see that the nec- 
essary apparatus is in perfect running order so that this appli- 
cation may be made without delay when the proper time comes. 
On the other hand, in Maine they need not necessarily feel that 
the spraying operations for the current year are doomed to utter 
failure if, through accident or for some other unavoidable 
reason, it is omitted altogether. 

Work along this line has been going on at Highmoor for four 
years. Two seasons out of the four, omitting the blossom bud 
application entirely, actually resulted in a higher percentage of 
merchantable apples. Another season the increased efficiency 
due to the first application was but slight. The differences were 
not great in all three cases and doubtless were within the limits 
of experimental error. Therefore, the omission of the first 
spray three years out of the four led to no material difference 
in the results. On the other hand, the omission of the so-called 
pink spray the first season it was tried meant a difference 
between success and failure in the spraying operations of the 
year. This was in 1912, a particularly bad one for scab. Where 
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all three applications were made go per cent of the fruit was 
sound and perfect. Only about 50 per cent of the same grade 
was obtained where the first application was omitted. Nearly 
all of the remainder of the fruit on this plot was scabby. 

Arsenate of lead as a fungicide. Perhaps the most striking 
and certainly the most unexpected result of this series of experi- 
ments is the discovery of the appparently high fungicidal value 
of this well-known insecticide in controlling apple scab. Its 
value in this respect has been entirely ignored in almost all 
other work of this kind. In a large proportion of the apple 
spraying experiments conducted in this country it has been the 
practice to entirely overlook any possible fungicidal effect of 
the insecticide used in the combined spray. 

At the last meeting of this society a speaker from out of the 
state told you in a most emphatic manner that arsenate of lead 
had no fungicidal value when used alone against apple scab. 
At that time I had already obtained figures from a series of 
three successive yearly experiments at Highmoor Farm from 
which one could draw nothing but quite the contrary conclu- 
sions. The data from the fourth of this series have just been 
obtained. While the test for.the current year was less severe 
than usual, the results as far as they go do not contradict those 
previously recorded. 

The first suggestion of the fungicidal value of arsenic of 
lead for apple scab came in 1912. Then four pounds of the 
paste form alone in 50 gallons of water gave as good or better 
scab control than did a 3-3-50 Bordeaux mixture of lime-sulphur 
plus two pounds of the paste to each 50 gallons of spray. No 
unsprayed check plot was available that year. The arsenate of 
lead plot was located at the corner of the orchard more exposed 
to air and sun. It was thought that this might have been a 
factor leading to the relatively small development of scab upon 
it. This factor was eliminated in the later experiments. 

In 1913, an unsprayed check plot was added and dry arsenate 
of lead substituted for the paste. One plot was sprayed at 
all applications with two and another with one pound of the 
powder to 50 gallons of water, or equivalent to about four 
and two pounds of the paste form respectively. Nearly 39 per 
cent of the apples on the unsprayed plot were scabby. Almost 
perfect scab control was obtained with Bordeaux mixture, the 
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larger amount of arsenate of lead used alone, and lime-sulphur 
—the efficiency being in the order named. It should not be 
forgotten that one pound of dry arsenate was added to each 
50 gallons of Bordeaux mixture and lime-sulphur used. This 
smaller amount of the arsenate when used alone reduced the 
amount of scab from 39 to less than 16 per cent. Therefore, it 
is more than a possibility that this insecticide added to Bordeaux 
mixture and lime-sulphur may materially contribute to the fun- 
gicidal effect of the combined spray. 

A large amount of fruit russeting was experienced in I913, 
apparently due to natural causes. This was considerably 
increased by the action of some of the sprays. With Bordeaux 
mixture and lime-sulphur this increase amounted to 40 and II 
per cent respectively, while it was actually less on the plot 
sprayed with the larger amount of dry arsenate of lead than 
on the check. On account of the last mentioned fact the relative 
value of the arsenate of lead spray was still more apparent that 
season. About 12 per cent more perfect apples were obtained 
with it than where standard dilution lime-sulphur was used. 

Neither in 1914 nor in 1915 did scab develop sufficiently to 
give a rigorous test of the fungicidal properties of arsenate of 
lead. In scab control in 1914 two pounds of dry arsenate of 
lead in 50 gallons of water fell about three per cent behind lime- 
sulphur containing one-half this amount of the insecticide, but 
the per cent of merchantable apples was practically the same. 
In 1915 the combined lime-sulphur spray gave a fraction of 
one per cent better scab control, but on account of russeting only 
about 9o per cent of the apples were merchantable. In contrast 
with this, because of freedom from russeting, the larger amount 
of arsenate of lead used alone gave over 97 per cent of the same 
grade of fruit. 

Do not misunderstand me. I have not reached the point 
where I am ready to recommend that Maine orchardists depend 
entirely on arsenate of lead to control both apple scab and chew- 
ing insects. JI am not yet ready to advise that such action be 
taken with regard to the Highmoor orchards. I prefer to take 
a much more conservative attitude and suggest that the possi- 
bilities of arsenate of lead as a spray for scab are well worth 
looking into. The figures obtained during the past four years 
are as given and are certainly very suggestive. Time can only 
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tell whether or not they can be repeated year after year and 
the same results obtained in general practice. 

Strong fungicides for the blossom bud spray followed by 
arsenate of lead alone. The high efficiency of arsenate of lead 
in scab control suggested the following possible modification of 
summer spraying practice. Use a strong fungicide combined 
with a smaller amount of arsenate of lead when the blossom 
buds are showing pink. For all later applications depend 
entirely on arsenate of lead, using at least two pounds of the 
powder or: four pounds of the paste to each 50 gallons of 
water. Work along this line has been going on for two seasons. 
For the first application 3-3-50 Bordeaux mixture and lime- 
sulphur 20 per cent stronger than standard have been used. 

The crop in each case has been very free from scab, but on 
account of the fact that the omission of the first application of 
standard dilution lime-sulphur on other plots failed to show 
an increase in scab, it is impossible to draw definite conclusions 
regarding the chief object in view. However, all the evidence 
obtained tends to confirm the results secured where arsenate 
of lead was used alone throughout the season and in previous 
years. 

Apparently Bordeaux mixture is ruled out on the Ben Davis, 
even for the first application when the leaves are unfolding, and 
the blossom buds are not yet open. It produced more or less 
leaf injury both seasons. What is more strange, russeting of 
the fruit was materially increased when compared with the 
check and with the plot sprayed with arsenate of lead through- 
out the season. It seems hard to explain why an application 
of Bordeaux mixture made before the blossoms buds opened 
should produce a russeting of the fruit formed considerably 
later, but this is what the figures show. In 1914 this plot 
adjoined one sprayed three times with Bordeaux mixture, and it 
was thought that the increased russeting might possibly result 
from spray drifting from the latter plot. A relocation of the 
plots in 1915 prevented any such a possibility, but the increase 
in russeting appeared just the same. No such difficulties were 
experienced where lime-sulphur 20 per cent stronger than stand- 
ard dilution was used for the first foliage spray. 

Dormant sprays for insects as affecting scab control. A few 
years ago the pathologists of the Station demonstrated quite 
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conclusively that the scab fungus may live over winter on the 
young twigs of susceptible varieties like the McIntosh. Some 
work done by one of the officers of this society, F. H. Morse 
of Waterford, which came under our observation showed that 
a late dormant spray of lime-sulphur in addition to the regular 
summer applications would materially reduce the amount of 
scab on the foliage under such conditions. 

No trouble has been experienced with scab on the limbs of 
Ben Davis at Highmoor, but we have been asked frequently 
if a dormant spray could be safely used after the leaf buds 
had begun to unfold and the flower buds had begun to swell. 
We have always advised against this, but a plot was sprayed 
in this way at Highmoor last season to test the matter. 

As was expected, considerable burning of the young leaves 
was experienced and some of the flower buds were injured, a 
few being killed outright. These effects soon passed away and 
so far as could be determined the total yield of apples on the 
plot was not lessened. A considerable amount of russeting did 
appear. It happened that this plot also adjoined one sprayed 
throughout the season with Bordeaux mixture. Therefore, in 
addition to the two central rows of trees used for the regular 
record the two outside rows were harvested separately and the 
percentages of russeted apples determined. It was found that 
the row nearest the Bordeaux plot showed even a smaller 
amount of russeting than the one farthest removed, thus 
throwing considerable doubt on the hypothesis that the spray 
from the Bordeaux plot influenced the results on the one where 
the dormant spray was used. 

Extra fine sulphur flour as a fungicide for scab. For the 
past two seasons ten pounds of very fine sulphur flour in sus- 
pension in 50 gallons of water containing one pound of dry 
arsenate of lead has been used on one plot in the series. This 
material has shown considerable fungicidal value, but is prob- 
ably not practicable for the commercial orchardist. 

Copper-lime-sulphur. Some successful experiments were 
reported a short time ago by the pathologists of the Virginia 
Agricultural Experiment Station with what they called “cop- 
per-lime-sulphur.” This was ordinary summer strength lime- 
sulphur to which two pounds of copper sulphate was added for 
each 50 gallons. A test of this material at Highmoor Farm 
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in 1914 led to fully as much foliage injury and fruit russeting 
as where Bordeaux mixture was used. The effects were very 
disastrous, indeed. 

Proprietary compounds. It is not the policy of the Station to 
attempt to test indiscriminately the various proprietary com- 
pounds which are placed on the market from time to time for 
orchard spraying. However, for special reasons two of these 
have been included in recent experiments. 

One was a dry powder much advertised and sold in the 
state as a substitute for lime-sulphur. The manufacturers did 
not claim this in their advertising matter, but many orchardists 
purchased and used the material under the supposition that it 
was identical with lime-sulphur, except that all of the water 
had been removed. The first year at Highmoor two pounds of 
the powder and one pound of dry arsenate of lead were used 
in 50 gallons of water. Efficient scab control was secured, 
but the effects on the foliage were disastrous. The experiment 
was repeated the second year but the amount of the fungicide 
was reduced to three-fourths pound to 50 gallons. The results 
were practically the same as before. No attempt was made to 
test the efficiency of the material as a dormant spray. 

The other material was in the form of a paste. Seven pounds 
of this and the same amount of water and arsenate of lead 
were used as in the last mentioned experiments. Both seasons 
this compound controlled scab very well and no injury to 
fruit or foliage was experienced. 


CONCLUSION. 


A brief summary or restatement of the essential facts which 
have been presented may be of service. 

Locally it is not always safe to generalize too much upon 
results secured in or to adopt without reserve conclusions 
derived from work done in other parts of the country or abroad 
under different climatic and soil conditions. Also, in some 
instances these conclusions have been based upon a relatively 
small number of trees, the results of a single season, or at the 
outside limited number of seasons. At Highmoor, the Ben 
Davis, a variety which scabs readily and is quite susceptible to 
spray injury, is used. A relatively large number of trees are 
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included in the experiments, and the latter are planned to cover 
an indefinite series of years. 

While Bordeaux mixture is a very satisfactory fungicide to 
use on resistant varieties, it has been shown at Highmoor, in 
conformity with the almost universal experience under like con- 
ditions elsewhere, that it is very unsafe to use it on those 
varieties which are particularly susceptible to spray injury. 
It has given good scab control, but on account of russeting the 
yield of merchantable apples has averaged less than where no 
spray whatever was applied. 

Standard summer dilution lime-sulphur controlled scab nearly 
as well as 3-3-50 Bordeaux mixture and produced very much 
less fruit russeting. Slight leaf injury occasionally occurred 
but this was negligible from a practical standpoint. Increasing 
the strength of the lime-sulphur summer spray 20 per cent 
increased the percentage of merchantable apples for three suc- 
cessive years. 

Timely application of the so-called “pink spray” is impor- 
tant and essential for safety, but its omission three years out 
of four led to no increase of scabbed fruit. Decidedly con- 
trary results were obtained one season. 

The use of arsenate of lead alone, slightly in excess of the 
amount commonly applied as an orchard insecticide, has unex- 
pectedly given very satisfactory scab control for four successive 
years. These results are simply suggestive—it is still an open 
question how far Maine orchardists should depend upon it as 
a fungicide for scab. 

The discovery of the apparent fungicidal properties of 
arsenate of lead suggested the following modification of the 
usual spraying program: Use a relatively strong, well-recog- 
nized fungicide combined with arsenate of lead, just before 
the flower buds open, followed by the stronger arsenate of lead 
spray alone for later applications. For two successive years 
seasonal conditions have made the results from this part of 
the work inconclusive from the standpoint of the primary 
object. They do appear to confirm the tentative conclusions 
regarding the value of arsenate of lead in combating scab. 
Also from them it is apparent that Bordeaux mixture is ruled 
out, even for the single, early application, on account of 
increased russeting of the fruit. 
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One trial of dormant strength lime-sulphur after the leaves 
began to unfold caused injury to both the young leaves and 
flower buds, but apparently the fruit crop was not lessened. 
However, the latter showed an abnormal amount of russeting. 

A suspension of very fine sulphur flour showed considerable 
fungicidal value, but its use is probably not practicable for the 
commercial orchardist. 

Copper-lime-sulphur produced as serious foliage and fruit 
injury as did Bordeaux mixture. 

Two proprietary spraying compounds tested gave good con- 
trol of scab, but one of them caused serious leaf injury and 
defoliation. 


PROBLEMS OF A COMMERCIAL APPLE GROWER. 


S. W. FiLetcHer, Fisherville, Va. 


Mr. President, Ladies and Gentlemen: 


If you will look at the program you will notice that my sub- 
ject is problems of a commercial apple grower. That means 
it is personal. If I had come to you fifteen years ago to talk 
on this subject, when I was just out of college, I have no doubt 
that I could have told you collectively and individually just 
how you ought to do to raise apples, without even visiting 
your farm. But I have travelled since then, been up against 
the rough edges of practical work in endeavoring to make a 
farm pay, and I know now, as doubtless you know, that these 
problems are personal and individual. All I shall attempt to 
do is to tell you how I have met these problems on my farm; 
possibly my experience may have some application to yours. 

Cost of Production. The biggest problem in apple growing, 
as I see it, is to keep down the cost of production. The days 
when apples brought five dollars a barrel, as average return, 
are gone, never to return. Every fruit has passed through boom 
days and periods of depression. Jt was so with the orange, the 
prune, and the grapefruit; it has been so with the apple. A 
few years ago, between 1908 and 1912, everybody was getting 
$3 or $4 a barrel for apples. Now most of us are satisfied if 
we net $2.50; at least, in the wholesale apple country where I 
am located. Some years, like this one, we get more. We have 
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come to the time when the man who makes money in growing 
apples is the man who can produce good fruit at a low cost. 
With increasing competition, every business man endeavors to 
cut out the wastes, to eliminate the unnecessary expenses, to 
produce a good article at as low cost as possible. This is our 
biggest problem, aside from that of marketing, which I shall 
not discuss. The points I shall mention this afternoon have to do 
mainly with means of growing good apples cheaply. 

Location. It is a great advantage to be located where you 
can get your apples to market at a reasonable cost. This means 
that you must have, if you can get it, competing means of 
transportation. I am fortunate in having three competing rail- 
roads within five miles of my orchard, and while I ship mostly 
over one railroad, I am satisfied that the fact that there are 
competitors keeps my rate reasonable. You have heard that 
competition is the life of trade. Competition is also the chief 
incentive to reasonable freight rates. In selecting a location it 
will be a decided advantage not to be at the mercy of any one 
means of transportation. 

The distance of the orchard from the shipping point, and the 
character of the road, have much to do with the cost of pro- 
duction. I showed you last night pictures of Virginia growers 
hauling apples twenty miles over rough and hilly roads, paying 
forty-five cents a barrel to put the apples at the depot. I am 
located one-quarter of a mile from the depot, on an asphalt 
road, and it costs less than two cents to put a barrel of apples 
on the car. This is a big advantage. I could sell my apples 
for $2.50 a barrel at the depot and make as much as this other 
man if he sold for $3. An apple grower ought to be a good 
roads man. We have had a quarter million dollar bond issue 
which was used to macadamize the main roads of my district. 
I now carry thirty-five barrels of apples on a two-horse load 
to the depot over that good road; formerly I carried about 
fifteen. I save my increase in taxes on account of the bond 
issue a great many times over every year on that one thing 
alone. The fruit grower has such a bulky article to carry to 
market that he should be a worker for good roads as a matter 
of self-interest, if for no higher reason. 

The Site. The site of the orchard may influence the cost of 
production. You know of the intense interest in the western 
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states in smudge pots for frost protection. It sometimes costs 
$50 an acre to equip a western orchard with the means of pro- 
tecting it from frost. Now how much more economical it is 
for us in the east to select a location which is sufficiently 
elevated above the surrounding country to secure practical 
immunity from frost. We have in Virginia many hillsides and 
mountains which have on them what we call the thermal belt. 
This is perhaps half way up the mountain side, ranging from 
one-quarter of a mile to a mile in width. No frost ever occurs 
in this belt. The cold air coming down the mountain, being 
heavier than warm air, settles underneath the warm air in the 
valley, and pushes it up until it stands at a certain level against 
the mountain side. That is where the frostless zone occurs. 
You may not have conditions like that in Maine, yet you know 
there is a great difference in the ability of different sites to 
resist frost and you give preference to the uplands. Frost 
immunity has much to do with the cost of producing apples. I 
have had a crop of apples every year for seven years; this 
makes my cost of production lower than it would have been 
had I missed a crop every now and then. 

Varieties. I do not need to urge you to grow the standard 
varieties and not the novelties. Grow the varieties which are 
tried and proven in Maine, and your market demands—not 
what I tell you are best in Virginia. There are four standard 
sorts in Virginia: the York Imperial, Albemarle Pippin, Wine- 
sap and Ben Davis. The York Imperial is our Baldwin, the 
great commercial apple, bearing large crops of fair quality 
apples under average care, and selling at good prices. The 
Albemarle Pippin, which is very much higher in quality, is our 
great export variety. Practically all of them are sold in Eng- 
land, sometimes at very high prices. Some years they bring 
$8 and $10 a barrel, but the average is not more than $4. 
Although this variety often sells for twice as much as the 
York, the York is frequently more profitable because it costs 
so much less to produce it. The York will bear nearly 
twice as many apples, year after year, as the Pippin. It 
requires only three sprayings, while the Albemarle Pippin needs 
three more to protect it from bitter rot. This shows that it is 
not the price you get for apples that measures the profit; it is 
the difference between the cost of producing the apples and 


58 AGRICULTURE OF MAINE. 


the selling price. The Winesap is the Spitzenberg of Virginia; 
of high quality, keeping late into June, and a very desirable 
late-storage variety. 

The Ben Davis. I will not forget the Ben Davis, specimens 
of which I have brought here, not to make myself an object of 
ridicule to you who grow the Baldwin but to illustrate this 
point—grow varieties which are most adapted to your locality. 
I think you can see by these specimens that Ben Davis is at 
home in Virginia. It grows to a large size, has good color, and 
good keeping qualities. It is fully developed and matured. It 
seemed to me, as I looked over some of your Maine Ben Davis 
in the excellent exhibit downstairs, that it is questionable 
whether you are wise in growing Ben Davis, commercially. You 
can grow Baldwins infinitely better than we can; it would be 
foolish for us to attempt to grow Baldwins in competition with 
you. I think it is equally foolish, if I may be permitted to 
suggest it, for you to attempt to grow Ben Davis in competition 
with us. The Ben Davis needs a longer season than you have 
in Maine. Ultimately each section will see the wisdom of grow- 
ing only the varieties which can be brought to the highest degree 
of perfection in that place, rather than attempt to grow varieties 
which have acquired a reputation elsewhere. 

Our Virginia Ben Davis has the same delightful sawdust 
flavor inside of it as those you grow in Maine. I don’t know 
as the quality is any different. But it sells. We send it to the 
extreme south—to Mobile, Birmingham, Atlanta and New 
Orleans. In that hot and trying climate, the groceries can put 
it on the fruit stand and it will look good two weeks later, when 
more tender varieties would go down quickly and not be salable. 
For selling in hot climates, for putting on the market in late 
spring, after other and more desirable kinds have gone, the Ben 
Davis, if grown where it reaches its own peculiar standard of 
perfection, has a distinct place. I think anybody in our section 
is justified in planting not over ten per cent of his orchard in 
that variety; but I question the wisdom of growing Ben Davis 
in Maine, where it does not reach maturity, and where you can 
grow Baldwins to such perfection as I see in those downstairs. 

In selecting varieties for the commercial orchard, get those 
which will give some latitude in harvesting. I do not attempt to 
grow summer or early fall varieties. I have only late fall and 
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winter sorts. But being obliged to bring in a picking gang of 
thirty to fifty men, I want to give them enough work so as to 
make it an object for them to come to me every year. That is 
why I have planted along with my winter apples some late 
fall and early winter sorts, such as the Grimes Golden and the 
Mother, which can be picked ten or fifteen days before the 
winter sorts are ready to come off, and will extend my picking 
season that much. This counts a great deal when we come to 
the labor problem. 

Planting with Dynamite. Perhaps some of you have tried the 
much advertised method of dynamiting in planting the trees. 
Our conclusions in Virginia have been quite unanimous that it 
is not expedient or profitable, except on land which has very 
stiff subsoil or a shale close to the surface, and such lands 
should not be put in orchard, anyhow. We have listened to a 
great deal of claptrap about dynamiting apple lands. We have 
been even advised to dynamite mature, bearing orchards, to set 
off little blasts of dynamite every forty feet to loosen up the 
land. This seems to me the most senseless thing that could be 
recommended. Experiments in New Jersey and Pennsylvania, 
and in Virginia, have shown that on land properly fitted for 
apple trees the ordinary digging of a good hole gives just as 
satisfactory results as dynamiting.. If dynamiting at all, it 
should always be done in the fall so that the loosened soil may 
fall back into place to some extent before the trees are set in 
the spring, otherwise the trees may suffer from a spring drought. 

Tillage Problems. J showed you last night pictures illustrat- 
ing soil management in the mature orchard. I tried to bring 
out the fact that there are occasions when clean tillage of the 
bearing orchard may not be as desirable as keeping it in sod 
part of the time. My bearing orchard is tilled one year in 
three. The orchard is plowed or worked with a cut-away har- 
row in February, and is cultivated three or four times, perhaps 
until the first of July; then it is seeded to cow peas or soy beans, 
which make a nice growth before frost. Early the next spring 
that land is disked and is seeded to red clover in March or 
April. I have never found any green manuring crop, not except- 
ing crimson clover or hairy vetch, which equals old fashioned 
clover in soil improving value and general adaptability for the 
bearing apple orchard. It is clipped two or three times during 
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the season with the mowing machine, and the clippings mulch 
the ground. It stands another year, so that the orchard is two 
years out of three in red clover. It is then plowed and comes 
into tillage and soy beans again. For mature orchards—not 
young orchards—on land which is reasonably moist and rea- 
sonably strong in fertility, this plan works all right in Virginia. 
You will have to ask your experts here whether it is practicable 
in Maine. 

A word about the relation of cultivation to certain diseases 
of apples. We have considerable trouble with the brown spot, 
or punk spot, as we call it, especially on our Yorks and Jona- 
thans. You have it on Baldwins. There is a distinct relation 
in Virginia between the prevalence of those diseases and tillage. 
In those orchards which are cultivated very thoroughly and 
frequently, so that the trees make a luxuriant growth and heavy 
leaf surface, as they will under high tillage, invariably, you will 
find a larger proportion of the apples with the brown spot than 
in orchards which are but little tilled and which make a some- 
what slower growth. On trees which are bearing a light crop, 
or which have been heavily fertilized so that the growth 1s 
luxuriant and the amount of drain per tree by the crop is small, 
we find the most brown spot. I have come to the conclusion 
that a slow growth, secured by withholding tillage or fertilizer, 
and by allowing the trees to set a comparatively heavy crop 
alternate years, is the most practical way we now know of 
reducing the amount of brown spot. 

Pruning. In the pruning of the orchard there are some prob- 
lems that have a bearing upon the cost of production; particu- 
larly, the height ot the head. In the valley of Virginia apple 
trees do not grow as high as they do here. But they can be 
headed too low. The lower the better so long as it is not too 
inconvenient in working around them. Nearly every apple 
orchard has to be either plowed and harrowed or mowed with 
the mowing machine. Some people, I think, have gone to the 
extreme in low heading; they have trees headed so low that it 
is extremely difficult to work around them with the teams. 1 
head a little over two feet high, and after the second year do 
not cut back at all unless the trees are getting up to about 
twenty feet in height. 
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There are some who advise: “Don’t touch a tree with a 
knife any more than is necessary to let in the sun.” This does 
not work with me; I have tried it. If you allow young trees 
in Virginia to make their natural growth, without cutting them 
back the first two years, or three, after planting, they become 
sprawling and straggly; the first heavy crop of fruit bends 
them down to the ground and splits off the limbs. We are 
obliged to cut back the trees heavily the first few years in order 
to strengthen and thicken the trunk and form the head. After 
the third year the less pruning the better, so only the top is 
kept open. 

Summer pruning, we believe in Virginia, is a special practice 
for special conditions. This is another illustration of the dan- 
ger of importing bodily methods that have been found success- 
ful in another section, without first determining whether the 
conditions are the same. On the Pacific coast, particularly in 
the Puget Sound country where they have a very temperate 
climate and trees make an extreme vegetative growth, summer 
pruning is necessary and desirable. They have to check growth 
in order to get fruit. Summer pruning in Virginia in the same 
measure would seriously hurt the trees. We use summer 
pruning chiefly on young trees, six or seven years old, which 
ought to be coming into bearing, but which have not done so 
because they are making too much wood. A light pruning 
in July usually brings these trees into bearing. It is a special 
practice for certain trees, not a general practice for all trees. 
Most of our pruning is best done in the spring and during the 
winter. I start pruning in the fall as soon as the leaves are off 
and keep at it during the winter, whenever the weather is 
mild. We have few days when the wood is frozen, so that we 
can prune all winter without danger of winter injury, which is 
an advantage in a large orchard. 

Fertilizing. There are the two opposing camps on the sub- 
ject of apple fertilizing. There is the report of the New York 
Experiment Station, showing that in western New York there 
is no profit in fertilizing apples at all; and there is a report from 
the Pennsylvania Experiment Station showing marked profit 
from fertilizing apples. I have found it distinctly profitable 
to use fertilizers. I do this, however, with the tree as a unit, 
not the orchard. In other words, instead of applying a thousand 
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pounds of fertilizer per acre, I apply so many pounds per 
tree, as the tree seems to need it. If you go through any or- 
chard in the summer time, you will see distinct individuality 
in trees; some are weak; some are strong; some need help, 
some do not. I fertilize according to the condition of the 
tree, as recorded in my orchard book. A tree to tree record in 
a commercial orchard seems like a pretty big task, yet I believe 
that until we come to the point where we deal with the indi- 
vidual tree rather than with the orchard as a unit, we shall not 
realize maximum returns. When the time comes to make my 
estimate of the coming crop, in August, I go through the 
orchard with a set of pocket note-books, a page to a tree, on 
which I have a record of the crop of each tree, as well as its 
health and vigor, for each of the seven years I have had the 
orchard. I have to estimate the crop anyhow in order to know 
how much barrel stock to order, and it is but little more trouble 
to take this book along and record the condition of the tree 
with the estimate of the amount of fruit it will bear. If the 
tree is sub-normal and needs a stimulant, tie a white tag on it. 
Then when hauling manure to the orchard in the winter, pick 
out these tagged trees, so as to make the manure go as far as 
possible. 

I always use manure if I can get it; it gives larger returns 
than any commercial fertilizer I have used. Even when I 
drive four miles to a livery stable and pay a dollar for a two- 
horse load, I get more for my dollar than from any fertilizer I 
have ever used. When the supply of manure fails, I have used 
one part of nitrate of soda to three parts of acid phosphate. 
Sometimes I have used one part of potash also, but our soils 
do not need potash as much as yours do. This fertilizer mix- 
ture is applied just after the blossoms drop. Nitrate of soda 
is quickly soluble and blossoming is an exhaustive process, so 
we get immediate results if applied at that time. 

Spraying Machinery. I wish to emphasize again what I said 
last night about spray machinery. We must revise our esti- 
mates as to the ability of a machine to cover trees. Twenty 
acres of mature trees to one power outfit is plenty. I have 
been trying to cover forty acres of twenty-year-old trees with 
one gasoline outfit, and I am satisfied that I have lost the price 
of three machines, or more, by doing so. It takes about seven 
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days to cover my orchard thoroughly. In seven days the calyx 
cups, which are the most feasible point of attacking the cod- 
ling moth worm, with us, have begun to close. I ought to get 
that orchard sprayed in five days, and if one machine cannot 
do it, I ought to get another. 

The gasoline outfit has one advantage which makes it supe- 
rior to the new type of compressed air outfit, which has the 
compressor and the engine attached on the wagon with the tank. 
We need the gasoline engines to run our sizing machines. 
Aside from this the compressed air outfits are excellent. They 
certainly use somewhat less liquid than the gasoline outfits. 
They make a mist spray, not a driving spray, and they are 
simpler and considerably lighter than a gasoline outfit. 

Spraying Treatment. We heard an excellent discussion this 
afternoon of the diseases that attack Maine fruit. You may 
be interested to know what we have to fight in Virginia. On 
the whole, we have less to contend with in Virginia than you 
have. I never spray more than four times a season and find 
that this controls pests reasonably well. 

To comfort any who may be alarmed as to the outcome of 
the San Jose scale in the apple orchards of Maine, let me say, 
we have the San Jose scale in Virginia, but it is the least of 
our troubles. Fifteen years ago the apple growers of Virginia 
were demoralized at the prospect of the scale coming into 
their orchards. They supposed it would ruin the business. 
Now it is considered the easiest pest to control of any we 
have. About one year in three I am obliged to apply the San 
Jose scale spray, when the trees are dormant. There is always 
a little scale, just enough to continue the species in the orchard, 
but not enough to make the fruit unmerchantable. I apply this 
spray as late as I dare, for two reasons: First, because the 
scale is more vulnerable then, having passed through the win- 
ter, and the shell around the insect has become thin so that it 
is easier to kill; second, because late dormant spraying kills 
aphis. When the winter buds are opening, so you can barely 
see green in the end, the rosy aphis, one of our worst insect 
pests, has already begun to hatch and we can see the little lice 
on the cluster buds. By applying the strong dormant spray 
then, we not only kill the scale but we also control the aphis to 
a large extent. Of course there is danger that if it turns warm 
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suddenly the blossoms will come out in a hurry and you will 
be caught with your dormant spraying unfinished. There is 
this danger, but I prefer to run the risk and kill the two bugs 
with one spray. 

Question: And you don’t get any injury when you delay the 
dormant spray? 

Mr. FretcuHer: No, except there are a few buds blasted. 
When this spray is applied we cannot see the blossom at all; 
the cluster bud, or winter bud, is barely open, so you can see 
the tips of the green leaves and possibly the pink of the petals. 

Question: What is the strength? 

Mr. FretcHer: The regular strength of 1-7, one part of 
concentrated lime-sulphur solution, testing 32 degrees, to seven 
of water. The second spraying that I give is right after the 
petals fall. I have never seen a scab spot in my orchard, even 
on a Winesap or Ben Davis. Ten miles from me, across the 
Blue Ridge, they have as much trouble from scab as you do, 
and have to give one spraying before the blossoms open, while 
the buds show pink. This shows the utter futility of any 
man advising another on these matters, unless he knows the 
conditions. So I omit the pink spray and apply the first spray 
after the blossoms fall, the second, ten days later, and the third, 
nine weeks after the blossoms fall, this being for the second 
brood of codling moth. These three sprays usually give rea- 
sonable protection. 

Codling Moth and Rosy Aphis. Our greatest pest is the 
codling moth. It fairly makes my heart sick when I go to the 
cull shed to see the large proportion of apples, otherwise 
perfect, which the worm has made unmarketable. We not 
only have two broods there, where you have mostly one—two 
per cent of your first brood, I understand, goes into a second 
brood—but also our moths emerge over a longer period, so it 
is a continual fight between the time the petals fall until the 
first of August. We are doing pretty well if we can get out 
with apples 95 per cent free from worms. 

We have little trouble with green aphis except on young 
trees, one to four years set. After trying various ways of 
spraying, I have adopted the method of dipping the ends of 
the twigs into a pail of tobacco decoction. The aphids are on 
the tips of the branches; a man with a bucket of tobacco decoc- 
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tion—black leaf 4o—dips these branches in and there is no 
trouble that year, as there would be if the tree were simply 
sprayed, because of the curled leaves. In bearing orchards, I 
am obliged to spray with black leaf 40, two years out of three. 
Those years when I do the dormant spraying for scale late in 
the spring, I rarely have enough aphis to make further treat- 
ment necessary. Other years I have to put black leaf 4o into 
the spray that is applied just after the petals fall. As I have 
no scab, I do not need to apply the pink spray, which is usually 
the best place to use the black leaf 40 for aphis. We control 
the pest well enough by putting it in the codling moth spray, 
thereby giving a triune spray; the lime-sulphur for cedar rust, 
the arsenate of lead for codling moth, and the tobacco for 
aphis, all three in one spray. As far as I can see each is as 
effective as if applied individually. 

Question: Will you please tell us the amount of black leaf 
40 for that aphis spray? 

Mr. FLETCHER: We use half a pint to fifty gallons of spray. 
Some of our growers are making their own tobacco decoction, 
Virginia is a tobacco growing state. We can get the stems 
and refuse very cheaply. By simply soaking the stems over 
night we can recover a large percentage of the nicotine, vary- 
ing with the kind of tobacco used. After being soaked the 
stems still retain practically all their fertilizing value and can 
be used around the trees. I am very much in hopes that the 
home preparation of tobacco decoction will reduce the cost of 
this necessary spray material. 

Question: You consider that the best spray to control aphis? 

Mr. FLetcHER: I know of nothing better. 

Home-made Lime-Sulphur. 1 make my concentrated lime- 
sulphur, and have for four years. I see no reason for paying 
$7 to $8 a barrel when I can make it at home for $3. I have 
40 acres of bearing orchard 25 years old. The cost of the out- 
fit for making this preparation at home was $50. For $40 I 
bought a steam feed cooker, which is a small boiler, about one 
and one-half horse power. There had to be also some piping 
connections. This boils 50 gallons of material at a time. I use 
100 pounds of commercial sulphur, 50 pounds of quick lime, to 
make 50 gallons of the concentrated solution. Many of our 
growers get better results with hydrated lime; it enters into 
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solution better than quick lime and is less apt to have carbonate 
of lime in it. If you use hydrated lime, put in 67 pounds instead 
of 50, since hydrated lime is one-third water. The home-made 
solution costs me $3 a barrel and tests an average of 29 degrees ; 
it is diluted in proportion to the ratio it bears to the standard 32 
degree commercial solution. 

Bracing limbs. The limbs of our apple trees are very brittle ; 
they are not as tough as the limbs of your Baldwins. So we 
resort to wiring them instead of propping. In the center of each 
tree, about eight feet above the crotch, there is a small iron 
ring, from which wires radiate in all directions to the main 
limbs so as to brace one another. The wires are attached to 
the limbs by screw-eyes. This we have found much better 
than propping. There is less breakage and it is a permanent 
improvement. Props rot and break. 

Thinning. 1 wish to say a word more about thinning. This 
is another proposition that has been imported bodily from the 
west; we have been told that we should thin apples to eight 
inches apart, as they do in Oregon. I am not sure whether we 
ought to or not, at least with certain varieties. I have been 
thinning for five years and have come to the conclusion not to 
thin the York Imperial again unless the tree is very heavily 
loaded or is weak. Certain varieties, including the York Impe- 
rial, sell better if of medium size rather than large size. If we 
should thin Yorks to eight inches apart, the distance recom- 
mended in the west, they would be over-grown, lop-sided, and 
speckled with brown spot. If we leave them nearly as they 
set, almost touching one another, we get good medium two and 
one-half to three inch fruit, which keeps well and sells well. 
It is better to get that crop and let the tree rest a year, if 
necessary, than to thin it every year and get a lot of over- 
grown, spotted fruit each year. 

With the Winesap and some other varieties, thinning pays, 
if the tree is overloaded. It does not seem to have any effect 
on the quality of the fruit of these varieties. So, I say, thin- 
ning must be done with discrimination, if at all. 

We have one advantage in Virginia that is not enjoyed 
everywhere; our long picking season. We can begin picking 
near the middle of September and continue until the last of 
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October or first of November. It may be more practicable to 
do whatever thinning is necessary the middle of September, 
rather than in June; in other words, let the fruit hang as thick 
as it will without breaking the tree, and along in September 
pick off the outside fruit that is beginning to color and sell it 
for the export trade, leaving a whole month for the remaining 
apples to size up and color on the trees. This may be better 
than to pick off apples in June and drop them on the ground 
and get nothing for them. 

Harvesting. Some of our growers have found it best to pay 
for picking by the piece; the usual price is ten cents a barrel. 
I do not like this plan. The apples are not picked as carefully 
and it costs more. This year my pickers averaged twenty-five 
barrels each a day, yet I was only paying them $1.50 a day. 
You can see why I am not enthusiastic about paying by the 
piece. It is a good plan, however, to have a check system even 
when paying by the day. As each picker brings in a barrel of 
apples, give him a check. At the end of the day he returns the 
checks to the picking foreman, who records in a book the 
amount of apples each man has picked. This gives a line on 
whether a picker is a drone or a worker; the drones are elimi- 
nated, and there is a standard set which we expect each picker 
to reach. 

This year I used rubber stamps entirely for stencilling the 
barrels. Tin stencils, as you know, usually get twisted and the 
letters are broken, resulting in a blurred and unattractive sten- 
cil. I had some rubber stamps made, some with five-eighth inch 
letters, some smaller. One of those stamps would have on it 
“Virginia” in rubber type, another would have on it “Apples.” 
Having the inked pad before you, you take these two stamps 
in your hand, put them on the pad, then on the barrel, and your 
legend is stamped in one-tenth the time it takes with the old 
tin stencil. I shall never use a tin stencil again; the rubber 
stamp lasts longer, costs no more, and saves time. 

Selling Apples. Some of our growers sell “on the trees.” 
The speculator goes through the orchard and says, “I will give 
you so much for the apples just as they hang on the trees.” 
Likely as not that is in August, possibly July, long before the 
apples are ripe. That is speculation; it is not apple selling. 
The buyer knows how to estimate a crop of apples on the trees 


68 AGRICULTURE OF MAINE. 


better than the grower; the grower only estimates his own 
orchard, while the buyer estimates hundreds of them every- 
where. It is his business; he is more keen at it. Nine times 
out of ten the orchard packs out many more barrels of apples 
than the grower had estimated. Of course the buyer has to 
take the chance of hail, windstorms, disease and other mis- 
haps between the time he buys them and when they are ready 
to be picked, and he makes big allowances for that in his price. 
Selling on the trees, while it relieves the grower of a lot of 
work, is a very unsatisfactory way of marketing apples; nine 
times out of ten the grower does not get full value for his crop. 

Selling to a buyer f. o. b. shipping point is much better. The 
disadvantage is that the grower often sells to a different buyer 
every year and so does not acquire a reputation for his pack. 
One crop does not help to sell another. This is one of the great 
advantages of a cooperative selling organization. 

Consignment gives good results if you get in touch with a 
good commission man and stay with him year after year. Most 
of us do not do this. We sell to the apple speculator when 
prices are good and buyers numerous, but the next year—as in 
1914, when few buyers were around—we consign, because we 
have no other way of handling it, and we get poor returns. I 
have sold apples in all these ways; but the nearer I can come 
to f. o. b. business the better off I am. I find it best to take a 
fair price for apples in the fall at the packing shed rather than 
to put them in storage or consign. The storage and selling of 
apples is a business by itself, wholly apart and separate from 
the business of growing apples. It is a field in which I confess 
I have no ability myself, and I am willing to turn that whole 
matter over to those who know how to do it. I would rather 
take a smaller f. 0. b. price in the fall than to take the chance 
of getting a little more for them out of storage or from con- 
signment. Sell as soon as you can get a fair price, then start 
to raising next year’s crop, is the way I feel about it. 

As I told you last night, the cost of production with me has 
run about $1.15 a barrel. This is based on seven years’ work. 
You cannot get at the cost of producing apples from the returns 
of one, two, or three years. My average net returns for seven 
years have been $2.65. This may not seem large to you, but 
remember that we are growing apples on a large scale for 
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wholesale market, not retail. This is a fair return on the invest- 
ment. 

It seems to me that the outlook for apple growing in Vir- 
ginia, as in Maine, is bright. The boom days are over. We are 
not going to hear many more reports of apple orchards selling 
for $1000 an acre. We must expect years of low prices, like 
I9I4, every now and then. But the man who uses judgment 
in selecting a location and in the care of the orchard and who 
stays with it year after year should not have cause to regret 
his choice of business. 

Mr. SANDERS: In regard to the cost of heating orchards, I 
happened to make the statement incidentally, that the cost of 
heating orchards down in Nova Scotia—what was it you put 
your cost at, heating the orchards, per acre? 

Mr. FLeTcHerR: My understanding is that the cost of equip- 
ping an orchard with the type of heaters that are recommended 
today in the west, together with oil reservoirs, oil and labor, 
ordinarily would average about $50 an acre. 

Mr. Sanvers: I would not like my statement to go along- 
side of this without some explanation of my end of it. In 
Nova Scotia we get a tin heater for eleven cents each, which 
holds about two gallons, we put in one and one-half gallons of 
crude oil, costing six cents a gallon, using 35 to the acre. The 
labor we estimate about $2 an acre. In that way we get the 
cost of heating down to the price I mentioned, $5.50 an acre. 

Mr. FLETCHER: What result did you get from it? 

Mr. Sanpvers: With 50 heaters to the acre we raised the 
temperature nine degrees. With 35 to the acre, we raised it 
from 29 to 34. 

Mr. FLetcHer: Fifty dollars an acre is the ordinary esti- 
mate in the west, to which I referred. 


Question Box. 


No. 46. Does it pay to pinch back the new growth of red rasp- 
berries in the summer ? 

PRESIDENT Conant: I will say just a word on this subject, 
hoping somebody will volunteer some further information. I 
attempt to grow some small fruits. It seems that there are 
two systems of growing the red raspberry; one is called the 
straight cane and the other the lateral. Now, as I understand 
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it, the pinching back of the new growth in the summer has a 
tendency to force laterals and in that way you get your lateral 
cane. Otherwise you would have the straight cane, to be 
headed back the following spring—which would naturally win- 
ter-kill a little and have to be cut back the following spring. 
My experience has been this, that whenever you pinch back a 
cane in the summer you force out this lateral growth, large 
lateral growth, which does not become ripened sufficiently, so 
but that we get a tremendous amount of winter injury. Ninety 
per cent of my canes producing laterals are ruined by winter 
injury every year, or have been for the last five years. So I 
practice the straight cane system, and in this way I have had 
very little trouble with winter injury of the red raspberry. I 
grow only the Cuthbert variety. 

Has any other grower present had any experience along this 
line? If you have, please volunteer to give your experience. 

Question: We have about an acre and a half of red rasp- 
berries and purple ones, which we put between the plum trees— 
can’t cultivate them very much, and so we grow those in the 
line of the fruit trees—large trees. Last winter the rasp- 
berries winter-killed very badly. The red ones died back almost 
completely ; injured them quite a good deal. Now, what I want 
to find out is whether it would do to prune those in the fall, or 
wait till spring? Which would be the best way? 

Mr. McAtuister: Mr. President, I would like to ask the 
gentleman a question. What is your system of fertilizing? 

Answer: Barn manure. 

Mr. McALListTER: What time do you put it on? 

Answer: We put it on in the spring, generally, though this 
year we started a new idea which we got up ourselves. We 
took about one-third part of our raspberry patch and put a 
fence of hen wire around it, and put our hens in there. 

Mr. Conant: In reply to what this gentleman has said, 
with my experience, I would say this: Quite a number of 
small fruit growers have come to me this present summer and 
fall and asked me, “What success did you have with your rasp- 
berries this year?” My reply was that it was the only normal 
crop I produced on the farm. And inquiring of them what 
success they had had, in nearly every case winter injuries— 
winter-killing. My next question was, “What is your method 
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of fertilization?’ Barn dressing too late, late cultivation in 
the fall, and the canes were very vigorous and did not get 
ripened. Now, it seems to me, and my experience bears 
out this line, the only successful way to produce red raspberries 
is to fertilize with chemicals, using for your source of nitrogen, 
nitrate of soda almost wholly, and that applied early in the 
spring will become available before the middle of the summer, 
allowing the fall to harden and ripen your canes. For six 
years I have never lost any raspberry canes. I would not con- 
sider it, under my conditions, a safe proposition at all to use 
barn dressing or hen dressing or anything like that, where there 
is an excessive amount of nitrogen or ammonia to continue this 
growth. The canes must stop growing early in the fall and 
harden and ripen in good firm shape if you expect to get by in 
our cold winters. That is my idea after six or seven years’ 
experience in growing raspberries. 

Mr. Wyman: That is why I| asked that question about cut- 
ting back. I think there is not any trouble about raspberries 
winter-killing (1 have raised them for twenty years) if they are 
laid down in the fall. It is inconvenient to lay them down if 
they are not cut back so as to shorten the growth. Now, in 
regard to the fertilizer, I never would use barn manure on a 
bearing plantation. J want barn manure to grow the plants, 
and then after they come into bearing, use commercial fertilizer, 
and the best commercial fertilizer I have found was 400 pounds 
nitrate of soda, 400 pounds ground bone, 400 pounds muriate of 
potash, 800 pounds acid phosphate. That has given the best 
results. 

Mr. Conant: I think this matter of fertilizing the canes, 
doing it early in the spring and maturing the canes, is the only 
safeguard against winter injury in 95 cases out of 100. Last 
season was a very hard season for small fruits. 

Question: Do I understand you do not recommend hen 
manure for raspberries? 

Answer: I would not do it—not for bearing canes. 

Question: I have a friend with seven or eight acres, in 
New Bedford, Massachusetts, who has used that method alto- 
gether. He has had wonderful success. 

Mr. Conant: That is under entirely different conditions. 
My idea of growing raspberries is to produce them at the lowest 
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possible cost, as was said about the barrel of apples. Mr. 
Wyman buries his canes. I do not believe I can afford the 
time and the effort to cover the tops of the canes, and under 
my system of growing it is not necessary to do so. 

No. 74. Name the best commercial varieties of (a) red 
raspberries ; (b) black raspberries; (c) purple raspberries; (d) 
blackberries. 

Mr. Conant: I am hardly able to answer that, although I 
have looked into the matter somewhat in regard to what were 
the most prolific and hardy varieties, and I find among growers 
throughout New England that the Herbert and the Cuthbert 
are the prevailing commercial varieties of red raspberries, the 
Herbert being perhaps a little hardier plant, but not so large a 
yielder as the Cuthbert. 

No. 63. Should strawberries be set on fresh sod land? 

Mr. Wyman: If you want them destroyed by white grub, 
set them on sod land. 

No. 64. What is the best method of preparing the soil for 
strawberries? 

Mr. Wyman: I would prefer a soil in the first place that 
has been planted the year before and cultivated, and then plow 
it in the fall and also in the spring, and have it well harrowed. 

Question: I would like to ask one question in regard to 
strawberry growing. I am able to get a very good stand of 
plants in the matted row system and now I want to know the 
best method of fertilizing those strawberries. Should I put it 
on this fall, or wait till spring, and what should I put on? I 
want to get big berries. I have always been trying to get large 
berries. I do not succeed in getting the very largest ones. I 
have a very good stand. 

Mr. Conant: Mr. Wyman, will you give the gentlemen 
your experience in fertilizing and managing a strawberry bed? 

Mr. Wyman: My idea would be to use barn dressing, if you 
use it in the fall. I do not like barn dressing used in the spring. 
And then, the year that the plants are in bearing, use commer- 
cial fertilizer, if any. 

Mr. Conant: Would you use nitrate of soda for your nitro- 
gen? 

Mr. Wyman: Yes. 

No. 39. Should lime be used in the orchard? 
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Mr. Conant: Now, this may not seem an important question, 
but it is an important question, and I am glad the brother has 
asked this question. I will just give all the information I know 
about it, and then I want to throw it open. I put but very little 
lime in my orchard, but I have watched and read a great deal 
about liming the orchard. I listened, when in Connecticut last 
winter, to a talk by Dr.Wheeler who is considered an authority 
on lime and liming, and this question was asked of Dr. Wheeler. 
Should lime be used in the orchard, and how much ?—something 
like that. And his reply came very readily, “Very little.” Now. 
it seemed that he had been carrying on experiments along this 
very line, and he finds that in a majority of cases it is detri- 
mental to the trees; that an orchard will thrive and do better 
under perhaps a slightly acid condition than it will with too 
much lime correcting the acidity, and he advised the growers 
to be very careful in applying lime in the orchard. There might 
be extreme cases where it would be advisable to lime the orchard, 
but to go very carefully, not putting too much lime in the 
orchard until he knew just what the condition was. This is a 
very important question. I would like to hear from others. I 
would like to have volunteer information from the various 
growers present. I am going to call on Mr. Keyser. 

Mr. Keyser: I have not used lime direct. Where we use 
barnyard dressing in the orchard, we use, later in the season, 
basic slag, 500 pounds to the acre. That is our extent on the 
lime question. We use it with the idea of giving a balance to 
the dressing. But of course we all know that raising fruit with 
us on barnyard dressing, continually, more than once in three 
or four years, we cannot get colored fruit. 

Mr. FLetcHER: I think that the experiments that have been 
made on the use of lime for fruit trees, have shown conclu- 
sively that they do not need lime as do many crops. On the 
other hand, we must remember that a large body of the most 
successful commercial orchards in the country are in that great 
limestone belt stretching from Pennsylvania, western New York, 
down to Virginia and southerly, so that the apple tree is cer- 
tainly tolerant of lime when present in its natural home. We 
must also remember that we cannot get a good stand, a good 
growth of the leguminous crops, especially red clover and crim- 
son clover, unless there is a reasonable amount of lime in the 
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soil, and, in these cases where lime is insufficient in the soil, it 
is a practice in Virginia to lime, specially, using the carbonate 
lime, sufficiently to make the soil sweet enough for the growth 
of legumes. We must have leguminous cover crops in the 
orchard and one is justified in liming sufficiently to get them, 
even though it may not be needed for the apple trees. 

No. 41. Are bees necessary for largest yield of blossom 
crops? 

Answer: I don’t keep bees now. I have in years past, and 
I think they are a very essential thing to have on a fruit farm, 
for I know that when I had two or three swarms of bees we 
got more raspberries, and | think better raspberries, and I know 
well enough I got more apples than I do now. So I should 
say that bees would be profitable on a fruit farm. 

Mr. Conant: I have heard this question brought up in sev- 
eral meetings. It seems about evenly divided. Some think it 
makes a very little difference whether bees are kept on the farm 
or not. Personally, I am not in a position to give any informa- 
tion on the subject, though I keep some bees, and I know that 
on the red raspberries and the fruit trees I get a very good set 
of fruit. 

Mr. Wyman: I think, Mr. President, that it is profitable to 
have bees for the honey we get and also for the benefit they 
are to the berries. JI know of a row of raspberries, less than 
ten rods long, where I counted 150 honey-bees on one side. I 
think they do some good. 

Dr. FLETCHER: I think it is known beyond any doubt that 
the pollen of the apple is not carried to any extent by the wind. 
It is only carried by insects. I am thoroughly satisfied in my 
own orchard, in which I have observed carefully, that it pays 
me each year to put, as I do, five or six colonies of bees in the 
middle of the orchard through the blossoming season. I usually 
lose at least half of these bees by poison in the blossoms. Ninety 
per cent of the blossoms drop off and I have to give a spraying 
while there are some belated blossoms on the trees, to which the 
bees come and get the poison which I have applied. I lose 
those bees. But I am satisfied I gain ten times over in the 
increased set of fruit, resulting from their effort. 

No. 18. What are we going to use for fertilizers in our 
orchards the coming season ? 
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Mr. Conant: This isa very timely question. It is a question 
many of us will not be able to settle at this time. However, I 
would like to hear from the various growers on this subject. 
Personally, I feel like this: We have had a wet season. Our 
trees are in splendid vigorous condition; they set heavily with 
fruit buds, made splendid growth and are in fine condition. In 
my particular case, knowing the conditions and methods of 
feeding, the practice in the past, I shall be very careful not to 
overfeed my trees this year. Consequently, I will probably 
reduce the amount per acre of fertilizer. 

Mr. Morse: I think this is quite a question. We are plan- 
ning to use barn dressing, as far as possible, instead of chemi- 
cals. We have been using chemical fertilizers, perhaps longer 
than any other orchardist in the state—fifteen years at least— 
and we have found that our trees do not seem to respond to its 
use as they did formerly. So far as the chemical is concerned 
we must wait and see what we can get. 

No. 42. Is bird life to be encouraged by the grower of 
small fruits? 

Mr. Wyman: I think, Mr. President, it should be encouraged 
by all means. They destroy lots of insects among our small 
fruits as well as the large fruits. 

Mr. Conant: I am of the same opinion as Mr. Wyman. 
While they destroy more or less fruit, cherries and things like 
that, I think they do us a great deal more good than harm. I 
shall certainly do my best to increase the number of birds on 
my farm. 

No. 49. What is an average yield per acre for red rasp- 
berries ? 

Mr. Wyman: I have been averaging mine, Mr. President, 
as near as I can get at it for a series of years. I find it is 
about 40 bushels to the acre. 

Question: How many years? 

Mr. Wyman: Well, I have gone back five years. 

Mr. Conant: I have asked that question of large growers 
in Massachusetts and Connecticut, and they say from 1800 to 
2000 quarts per acre. And I will say that is practically what 
my acre yields. 

Question: What is the average price? : 

Mr. Conant: I am not ina position to give you those figures. 
We have the figures—the cost of harvesting the berries and 
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what they brought, but we have not had time to figure to get 
the average net price per basket. It will probably be between 
nine and twelve cents a quart, against former years right round 
fourteen to fifteen. This has been a very hard year in Maine. 
The rainy season was on right at the picking time and berries 
would not stand up to ship, as they have in previous years, or 
as they normally do, consequently, did not bring the price in the 
markets that they otherwise would have. I think one of our 
largest growers in the state shipped half a car from our county, 
into perhaps this market here, and they were moldy when they 
arrived. You could not ship them any distance this year and 
have them reach the market looking fresh. 

Mr. ————————-: We have had the same experience with 
mold. We shipped some to Jackson, N. H. When they arrived 
there they said they were quite moldy. But we shipped some to 
Fryeburg and they arrived in good shape and it was not so far 
to go. We sold them by the crate—124 cents a quart box. 

Mr. Conant: It certainly was a hard year to handle red 
raspberries, because it rained nearly every day through the 
picking season and the berries were water-logged and soft and 
would not keep any length of time. 


COOPERATIVE MARKETING OF FARM PRODUCTS. 


C. E. Bassett, Office of Markets, United States Department of 
Agriculture. 


Farming is something more than the mere producing of agri- 
cultural products, and to be successful, requires as much capacity 
and as much judgment as any commercial or industrial pursuit. 
Therefore, it should be not only an occupation but a business. 

Heretofore, the farmer has almost entirely disregarded those 
things relating to the business end of his work, depending to a 
great extent upon his banker and the wholesale nandlers of 
farm products. Numerous agencies have done excellent work 
in placing farming upon a scientific basis, especially that which 
has been accomplished by the state agricultural colleges and 
experiment stations and the United States Department of Agri- 
culture toward increasing the production of agricultural pro- 
ducts and making farm life better. However, we have now 
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reached a point where farming must be placed upon a business 
as well as a scientific footing. The problem confronting us 
today is not so much that of increasing our production as that 
we shall be able to dispose of that which we do produce at an 
equitable price. Both producer and consumer are complaining ; 
the consumer, that he pays too much for that which comes to 
his table and the producer, that he is not receiving a fair price 
for that which he produces. 


PRODUCTION IS ONLY HALF. 


When a farmer has raised his crop he has accomplished but 
half his work; the other half, that of selling, determines his 
year’s profits; and here in the marketing he comes face to face 
with his greatest problem. 

The largest cotton crop, the largest corn crop in the history 
of our nation, have yielded the producers of these crops a less 
amount of profit than has been obtained in certain years of less 
production. Also during these years of heavy yield the prices 
paid by the consumers in most sections have not reflected in a 
proper degree the low prices paid to the farmers. 


FAULTY DISTRIBUTION. 


To the careful observer it is evident that there is a lack of 
an efficient system of distribution and marketing of agricultural 
products. While one market suffers from congestion caused by 
an oversupply, another may be suffering from a dearth, and at 
the same time tons of food products may be wasting in fields 
and orchards for want of a profitable market. It is a most 
common occurrence for one market to be glutted with a pro- 
duct while in another there is a scarcity—this condition apply- 
ing particularly to highly perishable products which can not be 
placed in storage and held until there is a demand, nor shipped 
to some distant city where there is a market. Hence it is that we 
yearly have thousands of cars of agricultural products shipped 
into markets only to rot or be dumped, owing to the glutted 
condition at the time they are received. The remedy for this is 
a more equitable distribution. 

As an example of our clumsy, inefficient method of distribu- 
tion, the following example is cited: Steers raised in California 
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by an Oregon operator have been shipped through Denver to 
Omaha and their beef sent to points on the Atlantic Coast, while 
Oregon and California points were importing beef from Chi- 
cago. Hogs raised in Illinois and sold at Indianapolis have 
been slaughtered in Boston and a part of their cured bacon 
shipped to Los Angeles, while Oregon hogs were being shipped 
to Omaha. Michigan dressed veal calves, expressed to South 
Water Street Commission Houses at Chicago, have been returned 
to the identical shipping points from which they came to fill 
orders from local retail meat markets. 


INTERMEDIARY EXPENSES. 


Some attribute our marketing difficulties to the presence of 
so many middle-men and speculators. These agencies have 
come into existence by the failure or inability of the farmer to 
perform these duties himself. If he is unable to personally dis- 
tribute his crops and deal direct with the consumer or ware- 
house these crops until the market is ready to consume them, he 
must employ agents or commission men to do this work for him. 
It is no doubt true, however, that there are entirely too many 
middle-men engaged in the distribution of agricultural pro- 
ducts. Under our present system of marketing some of these 
intermediary agents are a necessity, but a great number are a 
burden to both producer and consumer. 


MARKETING DIFFERS FROM PRODUCTION. 


The individual grower of agricultural products cannot stand 
on equal ground with the buyers of his products, in that he does 
not have the knowledge of market and crop conditions, nor 
selling experience sufficient to hold his own in striking a bar- 
gain. Production and marketing are essentially different and 
special ability is required to do either well. This is an age of 
specialization. All large commercial and industrial enterprises 
are divided into departments managed by experts in their given 
lines. The sales departments have their sales agents who have 
spent years in study in order to become expert salesmen ; pur- 
chasing departments have their expert buyers, while the factory 
or producing end has another corps of experts. 

The necessity of separating the producing force from the sell- 
ing force has been realized by manufacturing concerns. Why 
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is it not necessary to separate the producing from the selling 
force in agriculture? The farmer is a specialist in production 
and generally not skilled in marketing. 


COOPERATIVE PLAN. 


A new faith has developed on the part of the American 
farmer, that the codperative plan of doing farm business is 
the most satisfactory method. In fact, the American farmer is 
being driven to cooperation by necessity. While we hear con- 
siderable of the extent to which codperation in the marketing 
of agricultural products has been carried on in foreign countries, 
such as Belgium, Germany, Ireland, Denmark and others, from 
investigations which have been carried on by the Office of 
Markets and rural Organization, it has been found that there 
are over 8,000 organizations in this country which are codp- 
erative or owned by producers engaged in the marketing of 
agricultural products and in the purchasing of farm supplies. 
Over a billion dollars’ worth of products will be marketed by 
these organizations this year. From this it will be seen that 
American farmers are beginning to realize that by selling codp- 
eratively they will not only be able to offer a standardized pro- 
duct and reduce the cost of marketing, but they will be able to 
furnish this better article to the consumer at the same, or even 
at a lower price, thus stimulating consumption. In fact, any 
system of marketing that does not give better service or better 
prices to the consumer and at the same time secure for the 
producer a greater net return, is founded on improper princi- 
ples. 


WORK OF AN ORGANIZATION. 


Cooperation in the marketing of agricultural products include 
the establishment of grades and standards and, where possible, 
the adoption of brands and trade marks, the securing of capital 
and credit, proper advertising to encourage consumption of the 
meritorious but little known product, discovery of new and 
extension of old markets, securing information as to crop and 
marketing conditions, the equitable division of profits, adapt- 
ing production to meet market requirements and the utilization 
of by-products, securing cold and common storage facilities, the 
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cooperative buying and manufacturing of supplies, securing of 
lower freight rates, more equitable refrigeration charges and 
more efficient transportation service, the securing of more and 
better labor and the general cultivation of a spirit of coopera- 
tion and uplift in all community affairs. Strange as it may seem, 
there are many who prefer to ship their products to a distant 
market, of which they know practically nothing, to be handled 
by some firm of whom they know less, rather than to have 
their property marketed by a competent manager of their own 
selection. Farming communities cooperate to secure better 
churches, better local government and better schools. If they 
are willing to leave their religion, their politics and the education 
of their children to codperation, there certainly should be no 
hesitation in leaving the marketing of their farm crops to a 
cooperative system that has passed the experimental stage. 
Cooperation is the act of working with others for the common 
benefit. This means that all must work and all should share in 
the benefits in proportion to the support given by each to the 
enterprise. In codperative purchasing and marketing associa- 
tions a certain amount of capital may be necessary and those 
who furnish it must be paid for its use. Since the profits of the 
business come from the patronage, either on goods bought or 
sold or services rendered, they should be divided on this basis 
rather than on the amount of capital invested. In this respect 
cooperative organizations differ from ordinary business cor- 
porations, which are formed for the purpose of making as great 
a money return as possible on the capital invested. As in the 
nation, each citizen is entitled to one vote, so in a cooperative 
association members usually stand on a voting equality, each 
member having an equal voice in the affairs of the organization. 
This prevents control by a few individuals. Members should 
be bona fide producers. The development of the enterprise 
should come from within as a natural growth and the profes- 
sional promoter should be scanned with caution. At the outset 
small local organizations are safest, but these in turn should 
federate for greater efficiency. Examples of successful fed- 
eration are found in the fruit associations of the Pacific north 
west and California, where as many as 120 small local associa- 
tions are federated into district exchanges, they in turn being 
affiliated with a large central selling agency. The first farmers’ 
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cooperative elevator was not formed until the old line com- 
panies, aided by the railroads, had driven the prices of grain to 
such a point that farmers were receiving prices fixed and con- 
trolled by a set of interests which were driving the producers 
of grain out of business. It was out of desperation that the 
cooperative movement was started, which has grown until now 
we have over 2,500 farmers and codperative elevators in this 
country. 


NECESSITY. 


The producers of perishables that are grown a great distance 
from consuming markets were driven to cooperation by neces- 
sity. The perishable nature of their products and the heavy 
transportation expense have compelled them to organize and 
stay organized in order to distribute and market their products 
in competition with points nearer the consuming centers. Such 
a condition as this accounts for the highly efficient organizations 
found in the Pacific northwest and California. 

A study of cooperation in this country brings us to the con- 
clusion that cooperation as applied to the distribution and mar- 
keting of farm products is not successful, as a rule, unless it is 
founded upon dire necessity. So long as farmers do fairly 
well in their own way they are not inclined to cooperate. 

That section which makes a specialty of some one phase of 
agriculture offers the most promising field for codperation as 
it gives the association the advantage of a large amount of one 
product, such as cooperative elevators for handling grain, live- 
stock shipping associations, meat packing houses, codperative 
creameries and cheese factories, egg circles, cotton gins, cotton 
warehouses, fruit and produce associations, and various others. 

One of the most difficult problems in marketing is to build up 
the trade in a little of about everything that is raised on the 
general farm and maturing in small quantities at different times. 
Cooperation therefore is more successful when adapted to the 
marketing of highly specialized and localized crops. 


INCORPORATION. 


In organizing an association the basic principles as enumerated 
above should be embodied and the association should be incor- 
porated under the laws of the state in which it will operate. 

6 


82 AGRICULTURE OF MAINE. 


Some states have a law that fosters codperation in that it is 
possible to organize a nonprofit business enterprise under a 
special codperative law, while in others it is necessary for the 
association to be chartered under the regular state corporation 
law in which case considerable difficulty is experienced in con- 
ducting the business on strictly cooperative lines. Various 
states, however, are realizing the necessity for a law which will 
allow the formation of farmers’ organizations along strict coop- 
erative lines and each year sees the passage of new laws per- 
mitting the formation of these organizations. By being char- 
tered under the state laws members and the association are 
protected by limiting their respective powers, duties and respon- 
sibilities. 

The plan of operation must be suited to the local conditions 
and the mere fact that a certain plan has been successfully 
applied in one section does not warrant the conclusion that it 
can be copied for some other, as the conditions may be entirely 
different. It is far more practicable to mold the organization 
to fit the circumstances. The products to be handled, the loca- 
tion of markets, the functions to be performed, and the char- 
acter of the farmers to be organized, are important determining 
factors that must have serious consideration in the plans adopted. 


CAPABLE MANAGEMENT. 


One of the most important essentials for success is capable 
management. The man placed in charge of a cooperative organ- 
ization should not only have had experience, but he must be 
intelligent, diligent and of good judgment, with tact and ability 
for keeping alive the enthusiasm, interest and cooperation of 
the members. Inefficient management has been responsible for 
a great many of the failures of codperative organizations. The 
manager should be employed by the board of directors and 
should have power to employ and discharge labor and secure 
information as to crop and market conditions, furnishing the 
same to the members upon request. He should encourage pro- 
duction of the best varieties of products demanded by the trade 
and aid the growers in every way possible, bringing up the 
standard of their products to the highest point. He should 
enter in to contracts for the sale of all association goods and 
should have entire charge of the marketing of the same, sub- 
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ject only to the action of the board of directors, by-laws and 
rules of the association. Expenses of operating the association 
may be met by a percentage on returns for produce sold or by 
a fixed price per package, the amount of such charge to be fixed 
by the directors. 


COOPERATIVE PURCHASING. 


While many large organizations furnish supplies to members 
on credit, with ample security, in most cases the merchandise 
purchased by the association for the use of its members should 
be paid for in cash in advance or on delivery. Any system of 
extending unprotected credit requires large capital and often 
results in considerable loss. Western organizations, however, 
have built up a system of furnishing supplies to growers through- 
out the season, these being paid for from the returns of the 
growers’ products shipped through the association. Some fruit 
associations have carried this financing of the growers one step 
further and made liberal advances for protective purposes such 
as labor, water rents, taxes, etc. In these cases crop mortgages 
are given by the grower to the association as security for such 
advances. An organization to allow credit to members and not 
sustain considerable loss should be in a position to collect all 
accounts due. New associations will make a great mistake in 
allowing liberal credit. Good security should always be held 
by the organization for all advances made to growers. 


MEMBERSHIP AGREEMENT. 


A farmers’ organization must of necessity be conducted 
strictly upon business lines. This requires an agreement setting 
forth the relationship between the member and the association. 
Without such an agreement an organization lacks stability and 
rarely succeeds. This is sometimes provided by the signature 
to by-laws or a contract between the members or by a written 
contract between each member and the organization. According 
to law, each member must reserve to himself the right to fix 
the selling price of his own products, though he may not exer- 
cise that right, as a matter of fact. 

Farm products should be graded in accordance with specified 
standards, established by the association, and an effort should be 
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made to secure greater uniformity in quality and to provide for 
the enforcement of standards that will furnish a common lan- 
guage between consumer and producer and thus tend to place 
farm products upon a stable basis in the markets. This applies 
particularly to perishables. It is essential that the purchaser 
of a given product may know within reasonable limits what the 
seller proposes to deliver at a given price and it is impossible to 
rationally fix prices without such knowledge. 


GRADING AND PACKING. 


It has been stated that farmers as a class are not competent 
to pack their own products. As a rule they have neither the 
facilities nor the time to prepare their products properly for 
market and the conclusion is that cooperation is necessary to 
bring to uniformity any grade and pack. Certainly such uni- 
formity is exceedingly necessary for successful cooperation. 
The security of a uniform grade and pack by a cooperative 
organization requires a good system of inspection. 


BONDING AND AUDITING. 


As a matter of protection and to hold the confidence of the 
members, it is essential the officers and other employees handling 
organization funds be bonded and that proper systems of 
accounting records be kept and frequent audits by competent 
outside parties be made. 


DIVISION OF PROFITS. 


Of the profits made from the year’s operation of a coopera- 
tive organization, stockholders, in case the organization is 
founded upon a stock basis, should receive the local rate of 
interest on the par value of their stock. Part of the balance 
should be set aside as a surplus fund to increase the working 
capital or to finance further improvements. The remaining 
amounts should be divided among the members in proportion to 
the value of their shipments and purchases made through the 
association during the year. There should be some provision 
whereby any member who has failed during the season to live 
up to his agreement, by not shipping exclusively through the 
association or by any other breach of his contract, and provided 
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further that this failure has resulted in a loss or damage to the 
association; then the defaulting member should forfeit to the 
organization such a sum as would reimburse the association 
for the loss or damages thus sustained. Some form of a bind- 
ing contract is essential to hold the members of the association 
together. Many an organization has failed because members 
were only bound by a gentleman’s agreement. Such a: mem- 
bership is totally inadequate for a stable and long-enduring 
organization. 


POOLING. 


Thorough-going agricultural cooperation naturally suggests 
the pooling of interests. Growers who ship like grades of the 
same products during a given time, should receive like returns 
as a matter of justice, although the shipments of one may have 
sold at a high price because of the good fortune of arriving at a 
good market, whereas the shipment of another may have suffered 
great loss from conditions over which the grower and organiza- 
tion had no control. Pooling of interests practically elminates 
the element of chance in so far as the individual is concerned 
and tends to secure the satisfaction of all. However, without 
uniform grades, it is not just to pool shipments. 


UTILIZATION OF BY-PRODUCTS. 


It should be the purpose of a coOperative marketing organ- 
ization to work out all possible economics in the industry of 
which it is a part. This suggests the utilization of by-products. 
Under the very best agricultural methods there is always a per- 
centage of the crop that will not grade sufficiently high to justify 
shipment. The cotton seed industry is founded upon a by-pro- 
duct. The preservation of dropped and culled fruits has come 
to be an industry within itself. The savings to the farmers from 
canneries, meat packing houses, preserving houses, pickling 
factories and cider mills, is very great, but considering the fact 
that in a recent year, according to estimates, 100,000 carloads 
of agricultural products went to waste in the United States, the 
conclusion is inevitable that the utilization of by-products of 
the farm has been accomplished to an exceedingly limited extent. 
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COOPERATION OF MEMBERS. 


Of all things necessary to the success of a coOperative enter- 
prise, the cooperation of the members is the most essential. A 
disloyal member is the chief element of failure in codperative 
circles. The most capable officers, managers and agents cannot 
be expected to succeed in handling the affairs of organizations 
unless they receive the full strength of the members’ patron- 
age and their complete moral support. 


OUTSIDE INTERFERENCE. 


As soon as a cooperative organization is formed, individuals 
who have formerly reaped the benefits from the farmers’ trade, 
such as outside buyers and occasionally local dealers where 
supplies have been purchased, will often do everything possible 
to disrupt the organization. Higher prices than it is possible 
for the association to obtain for commodities will be offered 
the producer in the hope that he will accept them, thus drawing 
his support from the association. It is necessary for the mem- 
bers of the organization to unite with the determination to put 
forth every effort to make it a success and loyally support it 
against all outside influence. 

Cooperation as an economic principle is receiving the serious 
consideration of practically all industrial classes. Its application 
to special features of agricultural distribution and marketing 
is entirely feasible and offers a solution of problems and diff- 
culties that are practically hopeless in so far as the individual 
is concerned. 

Cooperative marketing is a business enterprise and its success 
depends upon the loyal support at all times of the members and 
the efficiency of the management. The reputation of an asso- 
ciation for furnishing goods of a dependable quality will estab- 
lish a trade confidence which is its greatest asset. 

Where the producers of a community possess that neighborly 
feeling which makes each willing to “give and take” a little, for 
the good of all, there is the spot where the true spirit of codp- 
eration has already found a home and where its people may 
hope to develop a successful community codperative business 
association. 
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COST OP GAN APPLE. 


Dr. G. M. TwitcHeLtLt, Monmouth. 


Mr. President: It is said that the average New England 
farmer would rather lose one dollar than see his neighbor win 
two. Whether or not that is true, I wish that every farmer in 
the State of Maine, every producer of apples and other farm 
products for the markets, might have heard the clear, terse, 
straightforward statements made by the speaker this morning. 
Because it seems to me he has touched the very heart of the 
problem which we are working over in this state and trying 
to solve or to approach a solution. 

The farmers of the State of Maine and of New England have 
been having a hard time this year and they are not, perhaps, in 
just the frame of mind to listen to a discussion of questions as 
they might be under more favorable circumstances. It seems 
to me that they are somewhat in the position of the little boy in 
school when the teacher called out the class and said, “Now, 
children, I want each one of you to tell me what you have to 
thank God for.” Commencing at the head, the first boy thanked 
him for a good father, the next one for a good mother, another 
for his sisters and brothers, finally coming to the foot of the 
class where there stood a little boy who was all twisted and 
deformed, cross-eyed, hook-nosed, etc. ‘Jim, what have you got 
to thank God for?’ He hesitated a moment and then he said, 
“TI don’t know as I have got anything to thank God for. He 
has just about ruined me.” 

_ I don’t know as the farmers have very much to be thankful 

for today, in view of the crop conditions which we have been 
meeting. Yet, as I go about among them, I hear no complaints. 
If any other industry, any other class had met what the farmers 
have met this year, there would have been an extra session of 
the legislature called for state aid before this time. Go where 
you will, you hear no complaints, just that sturdy holding on 
in faith, believing that next year things are coming better. 

How are we to determine the worth of an apple tree? Mr. 
Bassett has covered that question along the line that I want to 
discuss for a few moments. I ask the manufacturer of shoes in 
the city of Auburn what it costs to produce a pair of shoes and 
he tells me. I say, “Do you know that is correct ?” and he says, 
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“Why, I have to know. The margin of profit is so small that 
in no other way could we conduct our business. I must know 
to a nicety.” I ask the agent of a cotton mill what it costs to 
produce a yard of cotton cloth, and if he knows what it costs. 
He says, “Certainly, I have to know what it costs, when the 
profits are so far down in the fraction of a mill in a given yard 
that the slightest mistake on my part would cause loss and I 
would lose my job. We must pay our expenses. We must have 
dividends for our stockholders, and, therefore, I must know 
what it costs me to produce.” 

Mr. Bassett said that good business necessitates that condi- 
tion, and that applies as well to the farmer as to the manufac- 
turer. Are we ready to accept his statement, friends? Do we 
believe that the same business relation, which governs in other 
lines of industry, holds with the farm? Unless we do, it seems 
to me that it is folly for us to discuss the question of the cost 
of an apple. Because one thing is true, the same business law 
which governs in the mill or factory governs-upon the farm, or 
else there must be a law peculiar to agriculture, as rigid, as 
exacting, which we must seek and find the application of. Accept 
one or the other, we must. I believe that it is the same general 
law, and that for us to find success in our work we must first 
determine the cost of production of the products we are getting. 
I have been trying to solve that problem for myself for a 
_ series of years. There are things necessary for us to see—things 
that we have not been seeing in the past. It is necessary to 
take account of items which we have not previously been figur- 
ing. I have been asking farmers, for years, as to the cost of 
producing a barrel of apples. The answer has been invariably, 
“It costs me fifty cents.”” The boom days have gone in orchard- 
ing. So much we have to be thankful for. We have settled 
down to business. No longer are men going out and buying 
what they term deserted, neglected farms, and planting great 
orchard propositions, and then going back to their city homes 
and expecting to reap a harvest therefrom. 

Some of you know that for the past eight years I have been 
upon a small piece of land, with a few trees, having a good time, 
enjoying myself as I never did before, finding a life that I never 
dared dream possible, and I have also been trying to solve the 
cost, in the various experiments I have been carrying forward, 
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in the work I have been trying to do. I have been trying to 
find what each department costs, keeping an itemized account of 
everything I am doing and charging up everything at prices 
which I have to pay for work. If I work with a man a day I 
charge the same as I pay the man. Everything that I have been 
doing has been figured on the basis of $2 a day for a man and 
$1 for a horse. 

Starting with that little proposition in 1908, with a lot of old 
neglected trees, in bad shape, as some of you know, I began 
the work of reconstruction. Pruning the first year consisted in 
cutting the dead wood, water shoots and suckers and digging out 
the borers. Twice a year, about June 15 to 20 and August 15 
to 20, a man goes over those trees with a magnifying glass and 
looks carefully and thoroughly for the borers. I find it profit- 
able to make that second trip, because then the borers have 
hatched and are about one-sixteenth of an inch long and have 
just commenced working into the outer bark, so they are easily 
gotten out. Those that are left, if any escape, are gotten out 
the next spring, in June, when one will find their chips. In 
that way we practically cleared those trees of that pest. It cost 
me 29 cents that year. I used ten pounds of Fisher formula 
fertilizer per tree, at a cost of 26 cents, and cut the grass under 
the trees at a cost of three cents. In 1909, the pruning was 
more thorough and cost me 30 cents; fertilizer, 25 cents ; sprayed 
once at a cost of four cents; cutting grass, three cents; total, 62 
cents. In 1910, pruning, ten cents; fertilizer, 17 cents—I 
changed to a formula made of chemicals carrying four and one- 
half per cent nitrogen, eight-ninths phosphoric acid, seven and 
one-half potash—ten pounds to the tree; cutting grass, three 
cents. That year I sprayed the trees and washed them with a 
lime wash, 17 cents; sprayed twice, 12 cents; and the cost for 
the year was 59 cents. In 1911, pruning and digging borers, 
ten cents; fertilizing, 17 cents; spraying three times, 17 cents; 
cutting grass, three cents; total, 47 cents. In 1912, pruning and 
digging borers, 12 cents; fertilizing, 19 cents—I increased to 
12 pounds that year, per tree; spraying, 17 cents ; cutting grass, 
three cents; total, 51 cents. In 1913, digging borers and prun- 
ing was but seven cents; fertilizer, 20 cents; spraying three 
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times, 19$ cents—that year I used, in addition to my regular 
spray solution, Black Leaf 40 for the aphis; cutting grass, three 
cents; total, 494 cents. In 1914, pruning and digging borers, 
seven cents; fertilizing, 20 cents; spraying three times, 1g cents; 
cutting grass, three cents. Under part of these trees I mulched 
with a second crop. I could not sell, and have charged here 
just the labor, ten cents; total, 59 cents. This year, pruning 
and digging borers, nine cents; fertilizing, 19 cents; spraying, 
204 cents ; cutting grass, two cents; ten cents for labor in mulch- 
ing again this year with the second crop; total, 603 cents. This 
is an average for eight years of 55} cents, counting every item 
of cost, and keeping a most accurate record of ail time spent. 
But that does not cover the cost. What is the value of an 
apple tree in bearing condition? I have figured it upon the 
basis of $10; six per cent on $10 is 60 cents, which must be 
charged. The depreciation is two per cent. Some say that I 
am wrong there—that I have so improved those trees that I 
should not charge anything for depreciation. Others say that 
an orchard that is in a healthy condition can be kept so with- 
out any loss. But I find that there is loss. At any rate, I find 
that it is a practice which holds in all business. I am coming 
back to the statement of Mr. Bassett, that business laws must 
hold here as well as elsewhere. Every sound business man is 
setting aside a sum every year for depreciation, for a sinking 
fund, that when the time comes when he needs a new mill or 
new machinery, he has something to draw from, out of the 
business. And, therefore, in this case it must be charged up to 
the apples upon the trees, and I have charged two per cent, 
that is, 20 cents. I have charged two per cent for deprecia- 
tion of machinery, etc., 20 cents; two per cent for taxes at 
$100 per acre which would be five cents per tree, 40 trees to the 
acre, and I have a total there of $1.60} as the cost to me when I 
am ready to pack the fruit. Now the barrels cost me 36 
cents; two cents to move the barrels to the orchard; two cents 
to move the apples from the orchard to the storehouse, a barn 
across the way; three cents to move the apples from the barn 
to the station for shipment; 18 cents to pick. There is 
66 cents more to be added to the cost of the apples—the 
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, $1.603 is per tree. Vary those figures as you will, of course, 
under different conditions, the fact still remains that those items 
have all to be counted. They are all in the wash somewhere. 
When a man says to me, “I don’t charge anything for my team, 
I have to keep a team anyway,” he is not honest with himself. 
Unless we can make this business pay all these charges and 
give fair returns upon the investment, we better get out of it, 
it seems to me. I have here 60 cents per tree, interest money, 
which, allowing 40 trees to the acre, gives $24 an acre, and this 
makes a good investment. If I could grow apples upon a large 
scale, pay these charges which I have indicated here and sell 
the apples to cover same, I have a good business because I have 
my six per cent on my investment, and it pays. 

If the yield is but one barrel a tree, and that is as good as 
we are now getting in the State of Maine, you see where we 
find ourselves as business men. Take the lean years with the 
fat, take every poor tree in the orchard as we must, count the 
whole of them, and while individual cases that I know of have 
exceeded this, yet I believe that I am safe in saying that the 
average of the State of Maine does not exceed one barrel per 
tree. I have one tree that has averaged two barrels and three- 
quarters for five years; and there is another in the same row, 
as large, seemingly as flourishing and as healthy, that never 
has produced a barrel in any one year. I wish somebody could 
tell me why. I don’t know. I have puzzled over that tree to 
find, if I could, the cause. There is a Baldwin tree in the field 
that has not produced over half a barrel in any year since I 
have been there. Another has given me an average of almost 
two and one-half barrels. Now I have to count those poor bear- 
ing trees with the others. It would not be wise for me to take 
that good bearing tree as the measure of production, but I must 
count every tree that is in bearing condition. Then I have to 
count the lean years with the fat. There is an orchard across 
the lake, a mile and a half from me, that last year produced 
1350 barrels of apples, and this year go—a few years ago 2000, 
later 30. How are you going to figure the business? 

We have bulletins, giving the cost of production of last year’s 
crop, which are misleading, because last year’s crop was an 
abnormal one. See where we are this year. The town of 
Monmouth last year shipped between forty-five and fifty thou- 
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sand barrels of apples; this year it won’t ship ten. How are 
we going to figure the production of our orchards. Upon either 
year? No, but take an average of ten years. I have only eight, 
and therefore my figures are not complete yet. My proposition 
is only a small one, I know, but still I have been keeping these 
figures to find out, if I can, what I am doing, and I am ready 
to stand behind the proposition. 

All this being so, what is the first thing a man faces in the 
business? He settles down to this question of cost of produc- 
tion and says there are three things to do. I must increase pro- 
duction per unit, I must reduce cost and I must improve quality. 
Am I not right? I know of no other incentive, no other place 
for us to find the incentive. We have been told, and we know, 
that our apples are not as good as they ought to be. Go into 
the stores anywhere in the State of Maine and you will find 
the Oregon apples, or the extreme western apples, in the mar- 
ket. You ask for Maine apples, and they may have some; if 
so, they are in a box or barrel back somewhere and you do not 
like the looks of them. Remember that nine-tenths of all Maine 
apples are sold by the growers to be packed by the buyers, there- 
fore the farmer is not responsible for the pack of that barrel. 

We must find the incentive, brothers, which will force us to 
study these three points I have indicated, applicable in the 
business world, and certainly with us. How may I increase 
production of my trees? How may I improve the quality of 
the fruit? How may I at the same time reduce the cost to me? 
Those are the three great questions which confront us and 
which surely must be solved. While studying this question of 
quality we should eliminate varieties which have been popular 
in the past and are not today. We have wiped out in the 
premiums of recent years varieties like the Black Oxford. As 
years pass others will have to go, because they have had their 
day and have lost hold on the consuming public. We must give 
more attention to those varieties which the market wants. I 
am just going over the ground which Mr. Bassett emphasized— 
those varieties which the buyer wants, for what pleases the 
eye satisfies the consumer. There are only three or four varie- 
ties that are popular—the Baldwin, the McIntosh Red, the 
Greening and the Northern Spy, where it can grow to perfection. 
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We have been meeting a condition in the Northern Spy, this 
year, which we have not met in the past—that hard, woody 
condition all through the apple. We have also been meeting, 
this year, pests we never knew of before. One of our noted 
naturalists, in a book lately published, makes the statement that 
the next great war that is fought in this country is not going 
to be man against man, but man against the pests. In that work 
we have presented facts which are startling and which claim 
our attention. Surely, we must give more attention to pests in 
the future than we have in the past, if we are to grow the quality 
of fruit which would be above the standard of today, as it must 
be in order to make this a good business proposition. 

So these three points I want just to leave with you as the 
three which are to be emphasized, and which the study of the 
question of cost will force us, I believe, to investigate more 
critically than we have in the past. Find the cost of production 
and, finding that, find the incentive to investigate more thor- 
oughly, more carefully and more critically how we can improve 
the quality, how we can increase the yield, how we can reduce 
the cost. And I believe by so doing we will eliminate the 
multitudinous number of varieties which are today to be found 
in so many orchards, and we will be getting down towards that 
business basis which means the growing of those which are 
most popular, most uniform in quality, best adapted to our 
locality, and for which the buyers are ready to pay the highest 
price. Where the Northern Spy can be grown in its perfection, 
there is no apple that can exceed it as a popular variety. 

I think I have covered the points, Mr. President, that I 
wanted to bring to you. I do believe that this question of cost 
of production, which we have not touched in the past as we 
must in the future, is one that confronts every man, and while 
some may say it does not cost me any such sum to do my work, 
yet I want to ask today how many men have been keeping, for 
a series of years, an accurate account of the cost of production 
by hours or days of men and team, the cost of items of spraying 
—how many? Until we do this, do you not see it is simply a 
matter of guess-work with us. We must get right down in this 
business and find out, and finding, I believe we then have found 
the incentive for future work of growth and improvement, and 
will find also that we have a saner and a safer business than we 
realize today. 
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In any attempt to solve the problem of cost or possible profit, 
more attention must be given to increase of that variety which 
finds in our soil its most favorable environment. Never mind if 
actual experiments must be made on every farm to finally decide 
this problem, it lies so close to the pocket book of the grower 
that its importance cannot be overlooked. Make the environ- 
ment of your trees so congenial that they may be incited to do 
their best and the problem of profitable orcharding will be solved. 


OUTGO AND INCOME OF A TEN-ACRE APPLE 
ORCHARD. 


Pror. U. P. Hepricx, Horticulturist, Geneva Experiment 
Station, Geneva, N. Y. 


I take it that you men before me are all growing fruit for 
the money you can make. In common parlance you are business 
men. Yet in this day, in which efficiency is the slogan of busi- 
ness, how many of you have precise knowledge of what your 
capital and labor are accomplishing? How many figure accu- 
rately profits and losses? If making money, how many can find 
the goose that lays the golden eggs? If losing, how many can 
locate the leak? How many have made a physical valuation of 
the property in his possession and actually know his assets and 
liabilities? At the risk of being thought presumptuous I ven- 
ture to say that not many in this audience can give anything like 
a clear statement of the financial condition of their business. 
Yet I do not believe that any one of you is wilfully negligent of 
your money matters, but, lacking data with which to start and 
method with which to keep track of the outgo and income of 
your orchard, life spins past with your business affairs in a 
tangled skein which you hardly dare attempt to unravel. 

No doubt before me are a number of men from city or town 
who are planting orchards—beginners embarking upon what 
seems to be a pleasing hobby and yet one capable of giving a 
living and an income for old age. Possibly all will go well. It 
is to be hoped that your castles in the air will materialize, but 
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if your venture is founded on the figures you have seen in some 
of the mushroom magazines, or on the occasional phenomenal 
crops that nearly every orchard bears, the chances are you will 
find the times out of joint long before your plantings come into 
bearing and will take to building aerial castles in some other 
profession. You will learn through experiences dearly paid for 
that many of the cocksure statements you have read or heard 
are but the stuff dreams are made out of ; that figures often pass 
through the transformation that Alice in Wonderland under- 
went when she drank from the magic bottle and immediately 
grew to gigantic proportion. Thousands of newly-fledged fruit- 
growers, the country over, who are now drawing checks on the 
bank of expectancy, will leave money rather than take it from 
the field of horticulture. You and they might not thus have been 
deluded had there been anywhere a substantial body of figures 
from which could have been obtained a true conception of the 
financial conditions of fruit-growing. 

We are well justified in saying that with increasing competi- 
tion, manifold uncertainties in orchard conditions and unbusi- 
nesslike administration, fruit-growing is becoming a more and 
more risky business. In the hands of the careless and unin- 
formed it is likely to prove as unstable as a house of cards. Of 
all this you need to be reminded rather than informed; for, 
experience and the teachings of years have given the old hands 
among you, at least, knowledge of the uncertainties in growing 
fruit and now, everywhere we are hearing discussions of the 
business side of the industry. Temporarily the “idea of making 
two blades of grass grow where one grew before,” with which 
agriculture has been chiefly concerned in the immediate past, 
is eclipsed by the conception, just beginning to be realized, that 
agriculture is a rather highly developed enterprise requiring 
for success careful business management. We are beginning to 
realize, too, that in neither the art of production nor in the busi- 
ness management are the difficulties transient troubles to be 
solved once for all; rather they are permanent problems made 
more urgent daily by new complications and keener competition. 

Coming now to the subject of my paper, “The Outgo and 
Income of a Ten-Acre Apple Orchard,” I have to say that it is 
presented with the hope that it may prove a helpful contribution 
to those who want data on the cost of producing apples and on 
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the yields, selling price and profits in the culture of this fruit. 
I hasten to say that you must not expect anything like a full 
consideration of the subject. Neither time nor material suffice 
for that; for, keeping accounts in apple-growing is a difficult 
and complicated piece of business. The yearly inventory and 
striking of balances, which do very well for the grocer and 
butcher, do not begin to tell the whole story in fruit-growing. 
In growing apples, for instance, it takes several years to bring 
an orchard in bearing, after which it barely maintains itself for 
a decade or two; the lean years and fat years are more accen- 
tuated than in most other industries; advantages and disad- 
vantages are exceedingly changeable; and the value of the invest- 
ment is variable. Indeed, fruit-growing is not far removed 
from gambling pure and simple, and I imagine a gambler has 
trouble in keeping accounts. 

The only possible way to obtain an absolutely accurate reck- 
oning of the profits and losses of an apple orchard is to add 
the expenses for the whole life of the trees and subtract from 
the total income; the remainder, if plus, is the profits; if minus, 
as will be most often the case, the losses. This plan might have 
been feasible for Methuselah, with his 969 years, but in our 
short span of life it will not work. Since annual accountings 
are not fair, and total ones not possible, we must divide the 
life of the orchard into periods and take data for each division. 
In this region, where the apple lives as long as man, we may 
make from the life of an orchard seven periods of a decade 
each, similar to the seven ages which Shakespeare allotted to 
man. The seven periods ought to make very fair units for the 
collection of data. 

Unfortunately we do not have for any one of the seven 
periods much accurate data either as to the average total cost of 
production or the cost of any one of the several orchard opera- 
tions, nor do we know much about the average cost of the 
materials used in orcharding, or the average selling price of 
the produce of the orchard. Now the value of such data is 
obvious to those of you who are making any attempt to keep 
track of the finances of your business, and the object of the 
present paper is to put you in possession of figures that, rightly 
used, ought to be helpful. I say rightly used, because most 
figures are capable of several interpretations and all are sub- 
ject to the lapses and mistakes common to erring mortals. 
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The fruit to be considered is the apple as grown in our 
orchard, situated a few miles west.of Rochester, New York. 
Added value is given to the figures I have to present, by the 
fact that the orchard was selected for experimental work because 
it was as typical as could be found of the great apple belt of 
western New York. The trees are Baldwins, twenty-seven 
years old at the beginning of the experiment, thirty-seven now. 
Our accounts tell what each of the orchard operations has cost, 
the number of bushels of fruit produced and the selling price. 
In short, we think we have something substantial to show what 
the outgo and income of a New York apple orchard is in the 
fourth decade of its life, the period just preceding prime of life. 
We shall give the data, as far as possible, for three units, the 
barrel of apples, the tree and the acre. 

The first information we must have in getting at a problem 
is the number of barrels of apples per acre, per year. The exact 
number for the cultivated plat in this ten-year average is 116.8 
barrels. Graded, the acre average for the period is 79.2 for 
barreled stock; 37.6 barrels of evaporator and cider stock. 
Reducing these figures to the tree unit we have for barrel stock 
2.93; for evaporator stock 1.4. Total per tree, 4.33 barrels. 
The proportion of evaporator and cider stock is seemingly high— 
made so by two autumn gales, in different seasons, which gave 
many windfalls. Such episodes come in the life of every 
orchard. Yields per acre will vary greatly with the same variety 
in different orchards, even in the same section, but there is little 
reason to think that the ten-year acre average just given is 
much above the mark for orchards that are cared for—well 
tilled, sprayed and pruned plantations. It is, of course, much 
greater than the average yield of Baldwins in New York for the 
reason that fully half of our orchards, to the shame of the state, 
are wholly or partially neglected. 

The first item in cost of production to be considered is interest 
on investment, and we come at once to an entry in our account 
over which there can be much disagreement. What is a Baldwin 
orchard in full bearing, in the prime of life, worth? Sales are 
too few, and most of those that take place are made under con- 
ditions too abnormal to make selling price a safe gauge of value. 
Suppose we make the value $500 per acre and call the interest 
five per cent. This valuation is not high, for it includes not 
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only cost of land, trees and labor for the deferred dividends of 
the first twelve or fifteen years. It is sufficient, too, to cover 
the overhead expenses of houses and barns—or, at least, the 
share of these charges that would fall to a ten-acre orchard in 
New York. Our first expense item, then, is $25 per acre on 
investment, a sum which, divided by 116.8, the number of bar- 
rels per acre, gives us a charge per barrel of twenty-one cents 
as interest on investment. 

Taxes vary greatly in different counties as they do somewhat 
in different years in the same county. Since this orchard is 
but a part of a general farm, we can only estimate the cost of 
taxes. There are few regions or years in New York in which 
taxes for such an orchard would be over $1.50 an acre, making 
the tax on each barrel of apples 1.2 cents. 

The next account to be charged to cost of production is 
depreciation in teams and tools, and interest on the money 
invested in them. First-class machinery for running the average 
orchard will cost in the neighborhood of $1,000, the items being 
as follows: Teams $400, spraying outfit $250, harness $50, 
wagon $75, plow, harrows, ladders, crates, pruning tools, etc., 
$115. The figures named are below rather than above average 
prices, but there are few instances, indeed, in which the tools 
and teams named would be used exclusively for a ten-acre 
orchard. If we set the depreciation and interest on money at 
20 per cent for the above equipment we must add seventeen 
cents per barrel of apples to the depreciation account. Take 
notice that in obtaining the cost of production in the orchard 
under discussion the depreciation account must be thrown out 
for the Station hired all work done and the workmen furnished 
their own teams and tools. This item is put in, then, only as 
an approximation of what men who are doing their own work 
must charge for depreciation. 

Passing now to orchard operations we find that the annual 
cost of tillage per acre for the decade was $7.39, making the 
amount to be charged against each barrel of fruit 6.3 cents. 
Tillage consisted, in this orchard, of plowing the ground in the 
spring, after which it was harrowed, rolled and then cultivated 
by harrowing an average of seven times per season. The price 
paid for team work at the beginning of the period was $4 per 
day of ten hours; but the price advanced to $5, a fair average 


STATE POMOLOGICAL SOCIETY. 99 


being $4.50. Tillage includes the labor of putting in the cover 
crop but not the cost of the seed. For the cover crop seed, in 
this orchard usually red clover, must be added $2.74 per acre 
for seed or 2.3 cents per barrel of apples. 

The expense of pruning per year per acre was $3.56—since 
there are twenty-seven trees to the acre in this orchard the cost 
per tree was 13.1 cents. The cost per barrel of apples was three 
cents. The average price paid for the work was $2 per day of 
ten hours. 

The average cost per acre for spraying was $11.28; per tree 
41.8 cents; per barrel of apples 9.6 cents. The spraying was 
done the first few years with a hand sprayer, then, for several 
years, with a Niagara gas sprayer, and the last three with a 
gasoline power outfit having two runs of hose. The first five 
years Bordeaux mixture and arsenite of lime were used; the 
last five, lime and sulphur and arsenate of lead. Now I come 
to a statement which I would hardly dare make in the presence 
of the plant pathologists and entomologists. The orchard was 
sprayed three times per season the first five of the ten seasons. 
The second five years it was sprayed but twice per season, the 
first application being the dormant spray made just before 
buds began to swell; the second, just as blossoms dropped. This 
treatment has given an almost perfect crop, wormy and scabby 
apples being rarities scarcely to be found in the orchard. 

The last of the cost of production charges is that of super- 
intending the work. The services of the average fruit-grower 
are worth more than the $2 per day, allowed for actual work, 
and this deficiency should be made up by a charge for super- 
intending the work. The Station paid for this service $300 
per year. This, in my opinion, is a fair price, since there are 
few competent orchardists who could not superintend a farm 
enterprise of several times the magnitude of a ten-acre orchard. 
The charge to be entered against a barrel of apples, then, for 
superintending is twenty-five cents; against the acre unit, $30; 
against an apple tree, $1.10. 

Picking, packing, sorting and hauling have been done in 
diverse ways during the ten years and the items cannot be 
segregated. But the total cost of these operations has been 
24.4 cents per barrel. The apples, it should be said, were sorted 
and packed in the field. The crop was hauled to the Station, 
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one and one-half miles away, over a country road not better 
than the average. 

The following is a summary of the cost sheet for a barrel of 
apples: 


iaterestontimvestment ..:'. |.) tere Shee A ee ee $:L.23 
MORES ne Cie het ftlal Sie Ria eed cet een ee O12 
Pedr NEE 328. eS ee es SOSA S aes .063 
BAIS aS eos Ae ON ASI Li RIES Sr eee ae aimee .03 
SPRAY AMO 2s an ys, 2 Scere gs oes Sate Pe ee Sa SE .096 
GOVETAGEOD iter SAS inate: | Oo SR eats, Oe .023 
Supermeendinp orchards) 2. Stee MPs ee alee 25 
Picking, packing, sorting and hauling............... .244 
93 


All of the first and second apples from this orchard have 
been packed in barrels. The average price of barrels for ten 
years has been thirty-six cents each, the price having fluctuated 
from thirty to forty cents. The culls have been handled in 
crates and a charge for packages cannot be entered against them. 
Adding the cost of the barrel to the cost of production we have 
$1.29 as the total cost of a barrel of apples. 

We come now to the average price of apples for the past ten 
years, as grown in this orchard. We have received an average 
of $2.60 for all the barreled stock sold, which includes firsts and 
seconds. For evaporator and cider stock we have received 
sixty-seven cents per barrel, rather above the average, possibly, 
because two seasons’ gales of wind, as I have said, gave an 
abnormally large quantity of very good windfalls. 

We are now ready to calculate profits and declare dividends: 
Subtracting $1.29, the cost of a barrel of apples, from $2.60, the 
amount received, we have a net profit of $1.31 per barrel for 
firsts and seconds. Multiplying by 79, the number of barrels 
per acre, we have $103.49 as the profit per acre for firsts and 
seconds. Subtracting 72 cents from 93 cents we have 21 cents 
as the difference between average cost of production and aver- 
age selling price of culls. Multiplying 37.5, the number of 
barrels of culls per acre, by 21, we have a loss of $7.89 per 
acre on the culls, leaving the average net profit per acre, in this 
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orchard for the past ten years, $95.60; add to this the $25 inter- 
est on the investment and we have $120.60 net, or 24.12 per 
cent as the annual ten year dividend from this orchard. 

In closing I must make several general statements. 

The first of these is that we have not been skimming the pan 
in this orchard work, and the milk that is left is equally as good 
as that we have taken. We shall expect this orchard, barring 
accidents, to do as well, or rather better, during the next twenty 
years than it has in the past ten. 

Secondly, as good or better dividends are coming from many 
New York apple orchards similarly situated and similarly cared 
for. The figures given are a fair average for a Baldwin orchard 
in its fourth decade. The cost of production is, if anything, 
high, since the state cannot do work as cheaply as an individual. 
The extra cost, if such there be, has been offset, however, by 
the skill and efficiency with which the superintendent, in direct 
charge of the work, has managed every detail. 

Third, the profits of this orchard are probably many times 
greater than those from the average plantation in New York. 
Indeed, I suspect that if we had the financial history of every 
apple tree in New York we would find that the total cost of all 
quite equals the receipts from all—in other words, many are 
losing and few are winning. This is the history of financial 
endeavors in all industries. 

Fourth, and in conclusion, the dividend of 24.12 per cent on 
an investment of $500 per acre stands for the opportunity in 
the hands of the apple-growers of New York. It remains for 
the individual to accept and make the most of the opportunity 
or to neglect it. Ali Hafed, a prince in India, sold his estate 
to search for diamonds in foreign lands. His successor, water- 
ing his camels in the garden, saw the gleam of gems and found 
acres of diamonds, and Ali Hafed’s estate became the Golconda 
mines. Had the Indian prince had eyes to see he would have 
had boundless wealth at home instead of poverty, starvation 
and death in a foreign land. And so there are bonanzas in 
growing apples right at hand for those who have eyes to see and 
hands and brain to work. 
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QUESTION BOX. 


InN CHARGE OF A. K. GARDNER. 


Mr. GARDNER: We have listened to these outside speakers 
on various topics, we have had a chance to question them and 
talk over many of the questions here, but there are many others 
that we have not taken up and that we can take up now among 
ourselves. Now we are all at home. At the Grange hall every- 
body is able to get up and talk and give his views, and we 
should do the same thing here. 


Question: I would like to call on you to answer question 1. 

Mr. GarDNER: I think that is not in the agreement, as I 
understand it, to call on the chair. 

No. 1. Who has found it profitable to pack the best apples 
in boxes? I will ask Mr. Johnson to give his views. 


Mr. JoHNsoN: Well, I will say that I never raised any apples 
to pack in boxes. I think by all means it would be much more 
profitable to pack the best quality apples in boxes. To give an 
illustration, I was out in the country a few days ago, looking 
over some orchards, and I came across some apples that were 
very good in quality and looks, and I offered the man $2.75 a 
barrel on the trees, to go out and pick them, and I would have 
my apple shooks sent up and pack them in boxes myself. Well, 
I took a sample of those apples down to the city, showed them 
to some of the dealers, and I was offered $3 a box for every 
box I could produce. Now there are practically three boxes to 
a barrel. That would be at the rate of roughly $9 for what you 
would pay $2.75. Of course you would have to take out the 
expense of the box and your own labor. But I doubt if those 
same apples were put in barrels you could get as much money for 
them. And I think just as soon as we put some of our fancy 
quality apples in boxes we will get more money. 

Mr. ————:_[ had thirty-one barrels of apples this season, 
something entirely new to me. Being out of a job I wanted 
something to do. I got thirty-one barrels. I packed eighteen 
standard boxes for which I got $3.25 apiece. My boxes cost 
me 18 cents in shook, and I packed the apples and wrapped each 
one in paper, and sent them out the best I knew how. They 
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were glad to buy them at $3.25 a box. I had some trouble in 
selling my No. 2’s. 

Question: What variety was that? 

Answer: Baldwins and Northern Spies. 

Mr. Conant: I think it is nearly always understood that 
very few apples in Maine have ever been put in boxes, and I 
thought perhaps this question would be an important one at this 
time. It is my judgment that with some of our best grades of 
fruit, that is, the best table varieties and those in fancy grade, it 
is profitable to pack and market a certain per cent of them, at 
least, in boxes. We, as a cooperative body, in Oxford county, 
have had a little experience in boxing some fruit, and we find it 
profitable to box some of the fancy grades of certain varieties 
and market them that way. 

Question: What were the principal varieties ? 

Mr. Conant: We boxed fancy Baldwins, Northern Spy, 
McIntosh Red, and some Fameuse. 

Question: What per cent? 

Mr. Conant: A very small percentage. It would be impos- 
sible to tell the percentage of those taken from the tree. I spoke 
only of the fancy grade. I think it will not be profitable in 
Maine for years to come to pack anything but the fancy grade 
in boxes. I think the lower grades should go in barrels. 

No. 10. Have any of our members tried parcel post to market 
their apples and with what results? 

Dr. TwitcHELL: I marketed nearly a hundred bushels of 
plums last year very largely by parcel post, shipping them in 
carriers—peach baskets—four and six quarts, principally in six 
quart baskets. 

I would like to ask Mr. Conant, going back to the other ques- 
ion—out of 100 barrels, how many boxes one would get? 

Mr. Conant: Well, I think it would be impossible for me to 
give you any figures on that, because we never kept any account. 
We were not trying to get data on that question, simply taking 
out the better grades and packing the others, practically at the 
same time, so it would be impossible for me to give you the fig- 
ures on that. All is, I know this, we made money with certain 
varieties by selling them that way. For instance, a box of 
Northern Spies, running from 72 to 81 count, would bring 
$2.75, while a good barrel of No. 1 Northern spies would bring 
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perhaps $3. You have got to get but a small per cent of fancies 
to increase the income per barrel. 

Dr. TwWITCHELL: I was thinking, out of a hundred barrels, 
how you would pan out—your number 2’s? 

Mr. Conant: It would depend wholly on the per cent of 
fancies you grew, the quality of the lower grades, whether you 
would be robbing your lower grades to get this fruit, but if 
you are really growing fancy fruit, you can sell some fancy 
fruit and yet pack No. 1’s and good No, 2’s, without robbing 
those other grades. For instance, one of our growers last year 
graded fancy Baldwins from his orchard, quite a large per cent 
—I am not able to give you just the figures, but a large per cent 
were graded from this man’s orchard, and yet when we came 
to figure up his lower grades, 1’s and 2’s, he had then a higher per 
cent of No. 1’s than nearly any other member in our associa- 
tion. I remember that very distinctly, and it is quite an inter- 
esting fact, that he packed a lot of fancies and yet his No 1 
grade ran higher than any other member of the association in 
that particular variety: 

Pror. HepricK: Some six or eight years ago, in our state, 
men at Cornell University, who were talking marketing, and 
the extension workers as well, were all advocating the box 
package for apples, especially for fancy apples, and for some 
two or three years a goodly number of the growers did attempt 
to put apples in boxes and sell them. So far as I know nearly 
all of them have stopped. Now I don’t want to discourage, in 
the least, the box apple proposition in this state. Your orchards 
will average smaller, as I said in my talk. Your fruit is better 
colored. It has more fancy than ours. And yet, I am inclined 
to think that I would like to discourage any effort that looks 
toward getting $3 a box for apples. It is all right for the 
individual, but if we are going to attempt to get a fancy 
price for any considerable quantity of our apples and sell 
them only to people who live on Wall street and do that 
sort of thing, five cents at the fruit stand, we are going to 
discourage tremendously the use of apples by the common people. 
As I look at it, the grower ought to be content with a big crop 
and fair prices. Let the consumer have them at a fair price; 
he ought to exert his efforts in every way possible to gradually 
increase the consumption of apples everywhere—among the 
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common people, the working people, sell to them at a reasonable 
_ price. You simply cannot do it if you put them in boxes. 
There are advantages in the box, of course—it is handier. You 
can buy a box and take the fruit home. The bushel basket with 
a cover is a better package. You can sell the fruit more nearly 
at a price that common people, average people—not those who 
live in luxury—can afford to pay. And so at our Station, and 
Cornell has joined in the effort, too, in New York, we are now 
trying to tell our apple growers to cut the expense every way 
possible and yet grow a big crop of apples, give a fair, honest 
pack, accept a price that will remunerate them and give them a 
fair profit, distribute them as generally as possible, and get 
everybody in the United States to eating apples at a price they 
can afford. Now you can’t do that with box apples, although, 
of course, you will understand there is a certain demand for 
box apples, and if you have the stuff to put in boxes it is up to 
you to get the high prices that have been mentioned here. 

Mr. ——————-: _ It seems to me we should have some smaller 
package in addition to the barrel. For instance, take our Mc- 
Intosh Red and put it into a barrel; you are going to bruise a 
good many of them. It is not a barrel apple to my mind at all. 

Pror. HepRIcK: Our growers are shipping a great many 
apples in the bushel basket and it is a good package, putting a 
peg in the center of the basket so the cover rests not only on 
the sides but on this peg in the center. They ship a great many 
apples from the Hudson and some from Western New York, 
and a great many people in Michigan. Tremendous quantities 
of peaches are shipped in bushel baskets. It will answer all the 
purposes of the box, so far as a small package is concerned. 

Question: What about the peach basket? 

Pror. Heprick: I should think they might well be packed 
in peach baskets,—the McIntosh, fancy products. It would 
take less trouble to pack a peach basket than a box. It is not 
an easy job, as any one knows who has tried it several times, 
to pack a box of apples and do it decently. It is an expensive 
operation and it takes too much time, and only the fancy trade 
can take those apples. Please don’t think I am trying to dis- 
courage the selling of apples in boxes, if you have the box 
stuff and want to put it wp that way, but I should be sorry to 
see all the apples boxed, because it would mean that none but 
wealthy people could buy and eat apples, and that is wrong. 
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Mr. Conant: I don’t want Mr. Hedrick to go back with 
the idea that we are all planning to sell our fruit in boxes. Such 
is not the case. Our aim is to grow good barrel apples and sell 
them at a reasonable price, and also to increase consumption. 
But speaking of certain table varieties, I question whether we 
could ever ship to the markets out of New England in such a 
package. It has to go out, from the fruit growing districts in 
car load lots to get the minimum rate, and I question about the 
basket package ever being a practical package to pile into a car. 

Pror. Heprick: They do peaches right along. You can 
handle them splendidly. 

Mr. —————_:: I| am glad to know that, but it did not appear 
to me it would be a proper package for us to try to ship apples 
in by freight, quite a distance. 

Mr. GarDNER: I would like to ask Prof. Hedrick—is that 
a heavier basket than the ordinary? 

Pror. HEepricK: No, it is the common bushel basket with a 
board top and a round peg that sets down in the middle of the 
basket that the top rests on, as well as on the side, so that in 
stacking them the upper layers of baskets do not rest on the 
fruit in the lower layers. There is no crushing the apples at all. 

Question: Can you give us the price of those baskets? 

Pror. Heprick: I can’t give you the price offhand, I think 
it runs from twelve to fifteen cents a package. 

Question: Not as much as the boxes? 

Pror. HepricK: No, not as muchsas the boxes—not with 
the expense of packing. 

Mr. Keyser: I think when we talk about box fruit we are 
apt to overlook the fact that apples are of many varieties and 
numerous grades, and when they get into the market they reach 
the various channels, as a rule, where they belong. I believe 
the fancy table apples should be boxed. I don’t raise the fancy 
stuff. Mine are largely Baldwin and Greening. But a short 
time back I was talking with Mr. Hallowell, of Philadelphia. 
Mr. Hallowell has the fruit business on the Pennsylvania rail- 
road division between New York, Philadelphia and Harrisburg, 
which we all recognize as very considerable. Mr. Hallowell 
told me fancy apples like McIntosh should be put up in some 
shape—like two dozen in a package, that can be sold at their 
fruit stands—that a man can carry home with him at night to 
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his suburban home. He says we have no idea what the demand 
is for a package of that kind. You go to the large cities today— 
Dr. Twitchell will bear me out—watch them leave the New 
York Central in the fall of the year, and you will see hundreds 
of them trooping through the station, going to their suburban 
homes, carrying one or two baskets of grapes; and that same 
rule will apply to such fancy varieties as McIntosh Red and 
some special varieties. But at the same time we don’t want to 
get the idea of boxing everything or anything. That is all 
wrong. It just applies to a few special fancy table grades. But 
he says there is a demand for that kind of a package, and a 
big demand, something that can be carried from these fancy 
fruit stands without any expense. 

Pror. Heprick: I can quite agree with all that. I only want 
to say a word in regard to the main part of the apple crop. 

Mr. Keyser: I think so, too. For our commercial apple the 
barrel is undoubtedly the package. 

Question: Don’t you think one of the reasons why the aver- 
age consumer can’t buy your fancy fruit is on account of the 
high price the retailer charges? I was in a store the other day. 
They had some Wealthy apples, raised and packed in Massa- 
chusetts, and they had a tag on them, fifty cents a dozen. Now 
look at the count on the end of the box. It was 138. That is 
practically twelve dozen. This would be around $6 a box. I 
went up to the fruit man and asked him what he had to pay 
for the box to the grower and he said $3.50. Now you see the 
retailer is making $2.50 a box profit. If he could only cut the 
price a little, I think that fancy stuff would get in more hands 
and increase the consumption. 

Pror. Heprick: People are going to buy oranges and grape- 
fruit when they have to pay that price for apples. 

Pror. Brown: A year ago the students at the college packed 
some hundred boxes of apples. Not having fancy and No. 1, 
we pack No. 2. Some culls got in, by the way. Not knowing 
what to do with them, I sent them to Boston, and I can say 
that the price I got was equivalent, if not a little better, than 
the same class of fruit in barrels. The box cost me practically 
the same as the barrel. The students’ labor probably would 
have thrown the balance the other way. But the point is this: 
That people in the cities who buy No. 2 in boxes will buy culls 
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and anything in boxes just as quick as they will in barrels, and 
I think a great many will buy them quicker. The question is 
also raised about the percentage of fancies. We barreled some 
200 barrels of Mildings from the tree, as they were picked. The 
orchard was fair, nothing extra, and as I remember the figures, 
fancy, 3%, No. 1, 17%, No. 2, 35%, culls balance 45%. I 
think it is typical of most of the orchards. 

Mr. GARDNER: I was in an orchard this year, and in a Mc- 
Intosh grade I will guarantee that 80% of them could have been 
boxed as fancy this year. 

Mr. Keyser: That is where you need to box. 

Mr. GARDNER: It seems to me, however, in addition to that, 
as long as we are doing an export trade, that we have got to 
consider the barrel pretty seriously, because it doesn’t appear 
to me that the box would ever stand up under it. 

Mr. YEATON: I went into an orchard which packed out 97 
1’s and fancies with three that were culls—those that dropped. 

Mr. ——————-: I would like to hear No. 5 discussed. I 
should like to hear from Prof. Hedrick on this question. 

No. 5. On acount of the cultivation of orchards producing 
heavy foliage should not the trees have thorough pruning to 
let in the sun? 

Pror. Heprick: One principle of pruning is to stimulate 
growth, invigorate the tree, renew its youth. I would be afraid 
if you undertook to prune a tree severely you would get an 
even greater growth the next year. On the other hand, without 
any question, it is necessary and altogether desirable to thin 
out the top of the trees, occasionally, so that the sun can get in. 
But to prune heavily, to cut out a lot of the foliage, will give 
you more foliage and greener fruit the next year than you had 
before. That is a remedy that will have to be applied pretty 
carefully, and more often the remedy will fail than work. The 
pruning knife is often like a sword in the hands of a child. It 
must be used skilfully and carefully, if you are going to get good 
results. 

Mr. GARDNER: You consider that also applies to pruning or 
thinning, taking out small branches? 

Pror. Heprick: Well, that is pruning, and the more you cut 
out, the more you stimulate the growth, the more you are going 
to get the next year. Unquestionably, some pruning should be 
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done to open the tops of trees, but a severe pruning, a heavy 
pruning, is going to augment the trouble, rather than lessen it. 

Mr. GARDNER: May I ask whether in New York State you 
prune in the early part of the tree’s growth to what we term an 
open top? 

Pror. Heprick: No, very few New York growers prune to 
secure an open top to the apple tree. They leave the center in. 
They like a two or three story tree. It gives much better bearing 
surface than the open center. Of course many factors enter 
into pruning. Suppose your orchard is in sandy, gravelly land. 
The normal growth is small. Under such conditions you can 
prune heavily. But take the reverse, the heavy land, the rich 
land, the trees are making a large growth. Too often the 
owner thinks, “I must cut down, curtail the growth of those 
trees. I am going to do it by pruning.” He simply augments 
the trouble when he prunes heavily in such soil. Then there is 
all the difference in the world in varieties. Some sorts, like 
Baldwin, Greening, Northern Spy, large growers at best, ought 
not to be pruned nearly as heavily as Rome Beauty, Wealthy, 
Jonathan, or even McIntosh, although the McIntosh is a fairly 
thrifty grower. It is a general rule, the poorer the soil the more 
you can prune, and it is also a general rule, the weaker the 
growth of the tree, normally, the variety, the more you can 
prune. All those things have to be taken into consideration. 

Question: Do you think that is one reason why you do not 
get better colored fruit there as you do in some other sections? 

Answer: That is one reason, and then the fact that we like 
dollars and cents, and that apple buyers, as a rule, will pay no 
more for highly colored fruit than for that that is less highly 
colored, and size and quantity in fruits are antagonistic to color 
in fruit, and so our growers aim to get the maximum size and 
the maximum quantity rather than the highest color. They 
make more money by so doing, at least temporarily. 

Mr. GARDNER: We have been troubled this year, particularly, 
with blotch on fruit, laying it primarily to our wet season, but 
we get a good deal any season where the trees are very thick. 

Pror. Heprick: That is another factor that has to be taken 
into consideration in pruning. 

No. 4. Are we to expect more money in the future for apples, 
as a result of the grading and packing law? 
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Mr. Keyser: That is a very hard question to answer. I 
should say, in a general way, yes, while, of course, no law 
makes a man honest. You cannot force him to be honest. The 
gentleman here yesterday, from Liverpool, told you that the 
grade of fruit that was received last year was much better in 
grading and packing than it had been for years, and was in 
better demand, and would receive a slight advance in price. I 
can only answer the question in a general way, yes, because I 
think anything that has a tendency to raise the standard of any- 
thing in the market and make it a standard will cause a better 
price. 

Mr. ——————-: It seems to me that question was pretty 
well answered in the address given by Mr. Bassett this morn- 
ing. I think there is not much chance for argument or discus- 
sion on it. He said that first we must have a standard. And it 
seems to me that if we pack our grades, as specified in this law, 
we certainly will have a standard. When we have a standard 
we have something definite, something that can be relied upon. 

Question: Who is going to determine what that standard is, 
when nine-tenths of our apples are sold by the growers to be 
packed by the buyers? 

Mr. Keyser: It is the duty of the Commissioner of Agri- 
culture to enforce the law. The law is about as broad as it can 
be made and be fair to the grower and fair to the consumer at 
the same time. What we were aiming at, largely, was the strictly 
dishonest pack. That is what we were after. And that there 
was such a pack, no one denied—couldn’t deny. Of course 
the standard must vary in different sections, and vary from 
year to year. The standard this year is not as high as it was 
last year, even if they were packed according to the law. Noth- 
ing to prevent it, unless one set of packers was doing all the 
packing. It is a big thing if we can get at it now in a general 
way, but the duty, of course, lays with the inspectors. 

Mr. GARDNER: It seems to me that the ultimate standard 
rests entirely with the court. 

Mr. Keyser: Well, finally, of course. 

Mr. GARDNER: The temporary standard rests with the Com- 
missioner. 
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Professor Hedrick is asked to answer question No, 2—What 
are the best tools for orchard cultivation where trees are low- 
headed ? 

Pror. Heprick: Oh, I can’t answer that question, Mr. Chair- 
man. I have not paid much attention to tools. There are tools, 
and tools, and tools, and so much depends upon the soil and 
locality. There are as many tools as patent cereals. I know we 
have no trouble in getting low down tools and those that spread 
out, for our work in New York, and you must be able to get 
them here, but I can’t give you the names of them. Some of 
the growers will be able to name them for you. 

Question: Do you use the extension tools? 

Pror. Heprick: We use the extension tools, and we have 
no tools with handles. We have a special harness, and try in 
every way possible to have a tool that can do as little injury to 
the tree as possible. At every exhibition of our Horticultural 
Society or State Fair you see a considerable number of these 
tools, most of them manufactured in the middle west, it seems 
tome. But there are plenty of them, good tools. Every orchard, 
I should say, or every type of soil, would need a tool particularly 
adapted to that type of soil. We have no stones in our state, 
whatsoever. As I came through New England I saw that you 
do have a few stones. I expect that the tools we use would 
not be quite the tools you would want on your stonier land. 

Mr. YEATON: In the cultivation of the orchard, in using the 
disc harrow we used a piece of chain, about six feet long, 
between the spreader and where the horses were attached, and 
we found that we could drive them in a zigzag way under those 
trees and we could get right close to the tree without doing 
any injury whatever—go back and forth, to the right of the first 
tree and to the left of the second, and then reverse that action 
coming back. We got right close to the tree without going to 
the expense of any special tool for the orchard work. We 
simply use the tools that we use about our common farming 
operations. That has been, with us, the most practical of any- 
thing, using the spring tooth harrow and the disc both, in that 
method, with the team. The question would naturally arise in 
the mind of every man here, “Isn’t that hard on the team, having 
them hooked so far away?” We only use that going out and 
back; then we shorten that chain right up and put the team 
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back where it naturally would be hitched. That has given us 
remarkably good results and has lessened the cost of the orchard 
operations by saving one extra tool. 

No. 26. To what extent should we force our young trees until 
they come into bearing? 

Mr. Bracpon: I have done all that I could do to force my 
trees—that is, I have, moderately. The first year I used two 
ounces nitrate of soda, with wood ashes; the second year four 
ounces, and the third year following that I used about four 
pounds of 4-7-7—something like that. So you see my trees got 
quite a lot of fertilization. And I have pruned, whenever I 
have been near a tree. I have done most of it in the winter. 
My opinion is that you cannot push a tree much too hard to get 
it into bearing early. Those who have seen my trees—they are 
larger I think than any in the neighborhood, and most people 
are surprised to think they ever bore any fruit considering they 
grow so fast. And there are a lot of my trees I got two bushels 
of apples from this last fall—perhaps a hundred of them. The 
block that was in the Gregory competition that took fourth, we 
got almost five bushels of apples from; trees planted in 1910, 
one-year-old whips. I would like to hear the experience of 
some of the others in regard to that. 

Mr. GARDNER: That was with practically the mulch system 
all the way through, was it not? 

Mr. Bracpon: Oh, yes. I might state that the orchard 
that scored highest—I have one block in my name, and that 
one that scored highest was in my wife’s name. Of course 
I acted under her instructions,—they have been mulched very 
heavily, whereas mine were grown pretty much clean cultiva- 
tion. The block grown under clean cultivation score eighth 
in that competition. Those entered in my wife’s name were 
mulched heavily, in heavy sod—scored fourth. Those trees 
were looking very fine. They have grown very regularly. In 
fact they are putting on more growth now than any trees I 
have. This year they look much better than last year, in 
comparison with other trees I have. I am trying another 
block planted this spring under the mulch system, and one 
under clean cultivation, to see if I can satisfy myself that 
the mulch is the best in that locality. Those trees that I put 
into clean cultivation this year were put into a piece of land 


STATE POMOLOGICAL SOCIETY. rr3 


that has been planted to potatoes two years running, and it is in 
excellent condition. The other block was put into an old field 
that has had nothing done to it for perhaps five years, only just 
to cut the grass, so that block is not getting the fair show that 
the other one is getting. Yet they have put on a good growth 
already. They were mulched very heavily with perhaps sixty 
to seventy pounds. 

Dr. TwitcHELL: What do you mean by forcing trees? 

Mr. GARDNER: I presume that would refer, perhaps, to an 
average growth of over eighteen inches. 

Dr. TwitTcHELL: I have some trees that with two pounds of 
fertilizer, in the spring, made a growth of two and one-half 
feet. They haven’t been forced, surely. They had a space seven 
feet around them, hoed, as I hoe my corn—weeds kept down. 
I have a row of trees in front of my bungalow that has made 
pretty good growth that haven’t had any fertilizer since the 
second year, except what they have taken from the garden— 
they are alongside the garden—until 1913 when I broke the land 
on the other side and have planted it two seasons. Mr. Yeaton 
and Prof. Hitchings saw the trees this fall, circumference 
about sixteen or seventeen inches. They were set in 1909. 
Speaking about forcing trees, I don’t know whether I have 
forced those or not. I haven’t thought of it. I commenced 
with those trees set in 1910, putting two quarts of bone meal 
into the cavity before I set them, worked into the soil. Then I 
commenced on half a pint of fertilizer, 44-9-74, and increased 
that every year, until this year they had two and a half pounds. 
The trees are healthy. This year they have made larger growth 
than before. Many of them made a growth of two feet to two 
and a half feet. But still I feel that there has not been any 
forcing process. There has been no thought of that on my 
part. 

Mr. GARDNER: Of course the main thought in young trees is 
not, perhaps, so much the amount of growth they put on as the 
amount of growth that ripens thoroughly before winter sets in. 
Of course if we don’t have our tops well matured and well 
ripened they are going to suffer more or less from winter-kill- 
ing, at least, checking the tree. Some of the Gregory orchards 
put on a large growth, and late, in cultivated gardens, where the 
cultivation was kept up during the summer, yet even on very 
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high ground where they would be subject to very little winter- 
killing, they were retarded for the second season and they never 
picked up sufficiently to get back to the rest of the good 
orchards, though they were given very good care. 

Dr. TWITcHELL: I have perhaps two or three hundred young 
trees growing. I never see any winter-killing. This row of 
trees in front of the house—one of them Prof. Hitchings and 
Mr. Yeaton measured and found the circumference 16} inches 
about 8 inches from the ground—tree about 15 feet high, spread 
20 feet, set in 1901. It may be the largest. Some others have 
not spread as much as that. Those trees haven’t had any special 
fertilizer since the second year. Of course they are alongside 
my garden. 

Mr. Bracpon: Those trees of mine that grow the most 
vigorously winter the best, always. You know the location of 
my farm is high, so that what growth I get, I get fairly early in 
the season. Therefore the wood would naturally ripen very 
well. But it was the trees that grew the best that wintered the 
best with me, and those that grew the poorest, it seemed, were 
the ones that died. Perhaps something was wrong with the tree 
in the start before it was planted. 

Mr. YEATON: It has been my policy to grow the tree as 
rapidly as was consistent with ripening the wood, until it came 
to a bearing age, because we have got to get a large bearing 
surface, if we are to get a profitable crop of apples from any 
tree, and with a fair amount of fertilization and cultivation we 
can get a good growth and still ripen them, and I have felt that 
it was a business proposition for us to grow them quite rapidly, 
during the first five years. 

No. 9. Will not the high price of potash teach the farmers 
that they have been using too much potash? 

Mr. GARDNER: It seems to me that is a question that the 
potato growers might speak on better at this time than any one 
else. 

Dr. TwitcHELL: Mr. Emery makes the statement in a recent 
issue of the Farmer that in many cases where potato growers 
used their 4-6-10—had a little left over from 1914—used their 
4-6-10 and alongside used their 4-10-4 or 4-8-4, that the yield 
was about double on the 4-6-10, and I think he closes with 
something like this statement—I don’t want to be quoted as 
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giving his words exactly—this preves that we need a larger per- 
centage of potash than we are getting at the present time, and 
with the prospect that we are going to get about one, next year, 
we don’t know what we are going to face, if that is so. I don’t 
know what the experience of others will be, but I have a strong 
feeling—haven’t proven it—that with my trees I want a good 
per cent of potash in the fertilizer. 

Question. If potatoes respond to potash, does it hold that 
trees will? 

Dr. TwitcHetLt: No. I say I haven’t proved it. I can’t 
state that, as a fact, but I have that feeling with trees I have 
treated in different ways I have got better results—that does not 
prove, because I do not understand -all the conditions which 
surround the individual trees. 

Pror. Heprick: Mr. Chairman, I may state we are just clos- 
ing an experiment on fertilizers in the apple orchard. This is 
the twentieth year we have applied fertilizer to an apple orchard 
in Geneva, New York. The check trees are yielding this twen- 
tieth year, and have yielded every one of the nineteen previous 
years just as much fruit as the trees we fertilize, except in the 
case of nitrogen applied as stable manure, and we don’t know 
in that case whether it is the nitrogen or the humus. I wouldn’t 
say that from what has happened there that is what would hap- 
pen in Maine. But those are the conditions. An analysis of our 
soil shows us that the top foot of soil has potash enough for an 
apple tree bearing twenty bushels to the tree, to last 964 years, 
and phosphorus to last 450 years, enough nitrogen to last 
something over 100 years. Ours is a rather heavy clay soil. We 
published the results from this orchard five years ago, when 
we had been applying fertilizers fifteen years, and fruit grow- 
ers in New York, very generally, especially in case of clay soils, 
are not now fertilizing. But we think the problem is to make 
available the potash and the acid phosphate and the nitrogen 
that are in the soil, rather than to buy fertilizer, though we do 
have an increase by the use of stable manure. But, as I have 
said, I do not know whether it is the nitrogen or the humus. 
We are repeating this experiment on fourteen orchards in differ- 
ent parts of the state on different soils, but you cannot tell any- 
thing about experiments until they have run four or five years, 
and ten years is better. Some of these fourteen orchards that 
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I speak of, especially those on the sandy soil, do show some 
results from phosphorus, as well as from nitrogen, but up to 
date we have not found any place in the state of New York 
where a tree responds to the application of potash. Now we 
may find that later, but we have not found it as yet. I asked 
Dr. Twitchell whether it would hold that because potatoes 
respond to potash, apple trees will. I don’t believe it will. For 
this reason, the apple begins to grow early in the season and 
continues to grow until frosts come—heavy frosts at that. The 
potato does not have half the growing season, neither do any 
other farm crops. The apple has five or six years, before it 
begins bearing, to make growth and send its roots down. The 
apple roots have a feeding surface of six, eight, ten or fifteen 
times as much as a potato. They go way down and spread 
way out. You have no idea, unless you have dug up the roots, 
how far they spread out, sometimes thirty or forty feet, often 
fifteen or twenty feet. The product from apple trees is nearly 
all water, from eighty to ninety per cent water. The leaves go 
back on the soil. The apple tree is a heavy drinker. The leaves 
transpire more water in proportion than do the leaves of the 
potato. And for all these reasons I am inclined to think that 
the apple, and other fruit trees as well, need far less fertilizers, 
providing you are cultivating the soil and using every means 
available to set free the food in the soil than other farm crops, 
generally. You only need to look at your stony mountain sides 
and the tremendous trees that grow there to know that a tree 
can get along with relatively little plant food. Now don’t mis- 
understand. Don’t say that I said never to apply fertilizers to 
an apple orchard or any other tree. I haven’t said that. On 
the contrary, I know, occasionally, trees do respond to the appli- 
cation of fertilizers. And I am sure they must have nitrogen. 
But I am inclined to think, in our state any way, and I am 
speaking now for New York, more money is wasted in buying 
fertilizers for apple orchards than is well spent. 

Mr. GARDNER: Would you say then that the principal factors 
were humus and moisture? 

Pror. Heprick: Humus and moisture are more important 
factors in growing apples than plant food. The plant food in 
the average soil is there, if you only set it free. The fertilizer 
men don’t like this kind of talk, and they everlastingly go at 
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me, but we have the facts for New York, and you have the 
same facts over here at Durham, N H., in large measure, and 
it will pay you to leave a few check trees in your apple orchard, 
if you are using fertilizers, and see what the difference is 
between the check trees and those you fertilize. Another point 
must be made. We have found that trees in sod will respond 
to fertilizer, whereas those that are cultivated will not. I have 
never seen it fail that an application of nitrate of soda to trees 
in sod would not produce results, and acid phosphate often pro- 
duces results when they are in sod. 

Mr. Morse: The Professor perhaps does not realize the 
difference between the cost of cultivating a soil like his and 
some of our best orchard soils up here. He says that we have 
no idea of the way the roots spread out, unless we have tried it. 
He has no idea how an apple tree would look down here, unless 
it is thoroughly cultivated or fertilized. I know just how 
they look, and after they have been fertilized, and I think that 
on a good share of our best orchard land it is cheaper for us to 
buy fertilizer and grow them that way than it is to give them 
thorough cultivation. 

Pror. Heprick: Do you know whether it is potash, nitrogen 
or acid phosphate that does the business ? 

Mr. Morse: I don’t. 

Pror. Heprick: Are you sure it is not the nitrogen they 
want more than anything else. Don’t you think stable manure 
with very little acid phosphate would give the results—if you 
should mulch them with stable manure, or plow under clover 
or vetch, wouldn’t you get the same results. 

Mr. Morse: If you should get a soil good enough for clover, 
it will bear a good tree, but you don’t realize that a good deal 
of our best orchard land won’t bear clover. Your conditions 
are so different from ours that we must take your advice with 
a good deal of care or we should get mixed up terribly. 

Pror. Heprick: I realize that is true, and I realize that I 
ought not, coming here, to say much about fertilizer. But the 
question was on potash. I got into this discussion to bring out 
the point that I think it is nitrogen that your trees need, if you 
can get it—stable manure—vetch and clover plowed in, if you 
can get it. I may be wrong. I have had no experience in Maine. 
I may be altogether wrong, although I am banking a little on 
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these experiments that have been carried on over at Durham, 
N. H., on a soil not very widely different from yours and 
where the results were quite similar to those that we had in 
New York. 

Mr. Morse: Don’t misunderstand me. I said that on a good 
deal of our best orchard land it was cheaper to buy fertilizer 
than to cultivate the soil. I don’t like to quote my own work, 
but of course I know more about that. We own an old farm, 
the trees set out on a hillside, and by using two or three pounds 
of fertilizer, costing four or five cents to a tree, on a tree that 
is two or three years old, we can get good growth. All we need 
to do is to spade around it a little. 

ProF. Heprick: What would that fertilizer be, potash or 
nitrate of soda? 

Mr. Morse: Well, I have used my own formulas and when 
I first commenced I used heavily the potash, but I have swung 
it round and on the growing trees I use about 4-7-4, I think, 
when I can get it. This question that came up here, it seems 
to me we have got to wait and see if we can get potash. If we 
can’t we must get along without it. 

Pror. Heprick: When you can’t get it, try the nitrate of 
soda. 

Mr. Morse: I have seen that tried and, as you say, it will 
always show increase. I don’t know so much about it in thor- 
ough cultivation. I have been using chemical fertilizers for 
more than fifteen years, and, as I told them here yesterday, 
it seems now I have got to the point where I must have some- 
thing else. The trees have gone back in the last three or four 
years. And now I think we must have humus of some kind. 
The question is, how shall we get it? The best orchard land 
we have is on a high hill, tremendously expensive to haul 
dressing there, if you can buy it—almost impossible to find 
it, any way. So it seems to be a question. I wish you could 
give me a tip on how to manage the trees and make them 
come back to the original bearing. We had wonderful success 
the first eight or ten years with our fertilizer. We thought we 
knew almost all about it—all we had to do was to set out an 
orchard, use a little chemical fertilizer, spray them a little, and 
we could raise apples and get rich right off. 

Pror. HepricK: Grow rye or some crop of that kind to get 
more humus. 
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Mr. Morse: We have tried vetch, clover and rye. 

Pror. Heprick: The humus I am sure the tree has to have. 

Mr. Morse: That is the point and I wish you could tell me 
how to get it. 

Mr. Keyser: Mr. Chairman, Mr. Conant as a member of the 
Station Council will find on his first visit to the state farm a 
block of twenty trees that have received the cultivation, the 
cover crop, the same as the adjoining blocks, minus the fertiliza- 
tion; for three years they have had no fertilization whatever. 
And the crop yield from those twenty trees has averaged up to 
the balance of the orchard. That confirms Prof. Hedrick’s 
experiment that they are carrying on at Geneva, only in a much 
lesser way. This is the third year. At our meeting at Lewiston, 
two years ago, you will remember Mr. Woodworth stated that 
in the Annapolis Valley they had been doing fall plowing for 
twenty-five to thirty years, late in the fall, just before the 
ground froze, and that they had never had any bad effects from 
it. Consequently, two years ago, we took a block of trees at 
the state farm, and they are receiving now the second plowing ; 
they have been through their first winter. 

Pror. Heprick: Will you let me say in that connection 
that every acre of our two or three hundred acres in 
New York is now plowed in the fall and we wouldn’t go back 
to spring plowing for anything. And ours is a heavy clay soil. 
We find the weather in the winter—freezing and thawing—has 
something to do with freeing the food elements in the soil. We 
plow our peaches and berries. The land is in better tilth the next 
summer because of the fall plowing. 

Question: What time do you plow? 

Pror. HEpRIcK: We begin about the middle of October and 
keep at it till it is all done. Just as soon as the crops are off we 
begin to plow. 

Dr. TwitcHELL: Touching the use of application of nitrate 
of soda: I made an application of half a pound to see what 
the effect would be upon a couple of trees, half a pound in six- 
teen quarts of water, and sprinkled it out, just outside of the 
drip of the trees, and I do not remember of any one coming 
there during the summer—that is when the leaves were about 
three-quarters grown—and looking over those trees but that 
called my attention to these trees and the size of the leaves and 
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the deep color and glossiness. They were not treated in any 
way different, but just the addition of half a pound of nitrate 
of soda toatree. I did that to see how small an amount would 
be noticeable upon the leaves. 

No. 13. How shall we protect our young trees from borers 
and mice? 

Mr. YEATON: One time a fellow came along and said to a 
neighbor, “Come into the house and have a drink. I have 
just been making some spruce beer.” They went into the cellar 
together. The whole top of the cistern was open. The fellow 
that went in walked along and looked in—“Don’t the rats ever 
get into that cistern?” He says, “Yes, but we skim them out.” 

Question: That is all right for the borers, but tell me how to 
get the mice? 

Mr. YEATON: The most practical way, the cheapest, least 
expensive of anything we have tried is to take some wire screen 
or common window screen, make a very thin paint, lead and 
oil, cut the screen the size that we want, and just simply dip 
them in that lead and oil, and have a wire peg sticking up right 
over this dish to put them on and let them drip back in. That 
will last five years, and by that time you will want another job 
to put more wire on. 

Mr. GARDNER: One of the latest recommendations is heavy 
white paint, paint about eighteen inches or so. 

No. 14. The San Jose scale is getting into our state. Shalt 
we ask legislative protection? 

Mr. GarDNER: I do not know just exactly what that means, 
whether it means a spray law. ’ 

Mr. YEATON: That is the idea exactly, whether the state 
should enact a law that will compel spraying. 

Pror. Hitcuincs: Mr. Chairman, I don’t believe in that sort 
of measure. I think some of our speakers have already inti- 
mated here at the meeting that the San Jose scale can be con- 
trolled and if there is a spot in the state where it has started 
it is for the Department of Agriculture to get at it and extermi- 
nate it. I hardly think that the San Jose scale will become a 
pest here in Maine, to any extent, and the thorough spraying 
that has been referred to will handle it as well as our oyster 
shell scale. That is doing more damage than the San Jose scale 
ever will, I think, in the State of Maine. 

Mr. GarpNeER: It certainly is. 
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FACTORS IN MARKETING AND DISTRIBUTION OF 
APPLES: 


J. C. Orcutt, Secretary Committee on Agriculture of the Boston 
Chamber of Commerce. 


(An Illustrated Lecture). 


Mr. President, Ladies and Gentlemen: 

I assure you that I am very glad to be here. [I am not certain 
that I can give you such information as you would like, but 
will speak to you for about twenty-five minutes on the consump- 
tion and distribution of apples. Who are the users and the 
buyers of these apples? And then, if you would like to ask me 
questions, I would be glad to answer them, if I can. If I cannot, 
I will readily say so. 


APPLES HARVESTED IN FOUR WEEKS, BUT MARKETED AND USED 
FIFTY-TWO WEEKS. 


These apples which you people grow commercially are all 
harvested in about four weeks of the year—one month’s time. 
Now at that time there are only 4-52 of the crop consumed. 
That is, every week of the year consumes 1-52 of that crop, 
and in these four weeks of the time you are harvesting this 
crop there are 4-52 consumed. In other words, there is picked 
and offered for sale twelve times as much each week as the 
market will ordinarily consume. Therefore, these apples must 
be stored, until each 52d rolls by, either in the cellar of the 
producer or in cold storage houses of the cities. In the country 
the ordinary run of consumers buy two to six or eight barrels 
of apples in the fall and put them down cellar. That takes care 
of most of their demands. 


CITY CONSUMERS’ WANTS. 


The average consumer in the city only buys what he wants 
from day to day, or week to week, that is 95% of them. 

Now then, just a moment, let us consider the mass of con- 
sumers that we have, because they are the people that you 
must take into account if you wish to market your apples in a 
profitable way. You know no one can sell you an article that 
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you don’t want, or in a manner which you don’t want, or done 
up in a package which does not suit you. So, therefore, if you 
are selling apples, you should consider who these consumers 
are, and what they want. 

Consumers may be divided into a very few classes, which 
we might call the wholesale consumers, i. e., buying in a whole- 
sale way—and the retail consumers. Let us take first the 
retail or family trade. The family trade in the city, say 80 
per cent of that family trade is from the working class, earn- 
ing $15 a week and under. The kind of apples they want to buy 
are these: First, apples for cooking, for instance Baldwins or 
Greenings; second, apples for eating, such as McIntosh or 
Gravenstein. The average consumer in the city does not 
want to buy a barrel of any one kind, for in the first place they 
have not any place to store those apples, and in the second place 
they do not want so many of one kind. The majority of the 
apples sold to the family trade are sold in peck or half peck Icts. 
The household will order a peck or half a peck of Baldwins or 
other apples for cooking apples, and say a dozen of McIntosh 
for eating. Some other member of the family does not like Mc- 
Intosh, so he orders half a dozen Gravensteins. That is the 
way the trade has been built up, selling the consumer what he 
wants and when he wants it. 

Now we come to the wholesale trade, which is the great 
buyer of your apples, that is—hotels, restaurants, boarding 
houses, cafeterias, institutions. What kind of apples do these 
consumers want to buy? The restaurant keeper wants to buy a 
very nice grade of apples to put in his window to attract the 
people, the very nicest looking apples he can buy; second, he 
wants to buy a pretty good apple that he can use for a baked 
apple, but it can have some spots or specks, because he can cut 
those out and when brought on the plate the consumer won’t 
notice it. Now then, for his apples to make sauce and pies, he 
wants to buy the cheapest apples that he can, because he is in 
business to make the most money he can. So for an apple 
to use in apple sauce and apple pies he will take most anything 
he can get. If we had some fine apples cooked and apples that 
didn’t look so well cooked in apple sauce, I think we would have 
a very hard time telling the difference. This shows the three- 
fold wants of the restaurant keeper. 
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The baker wants, perhaps, two kinds of apples—one which 
would be a very nice kind of apple, which he can cut up in 
large slices to put in pies, and others to chop up for pies and 
mincemeat. 

Now then, institutions of all kinds are large buyers of food 
in our large cities and towns (state institutions, or institu- 
tions for insane, or for aged people, or for delinquent boys, or 
whatever it may be). They want to get as good an apple as 
they can at a reasonable price. They do not want the fancy 
apples. 

Take the fruit stand trade; there are two classes. One - 
class wants the apples which will be the most attractive, nice 
colored apples. The other kind of fruit stand trade wants to 
secure apples in a general lot, ungraded apples, ones and twos 
mixed, so that they can pick out the number ones and number 
twos and thereby make their profit—as they do not pay any more 
for ones and twos, generally, than the value of the number twos, 
and all the ones are so much pure velvet. 

Now we have another class of trade, called the huckster 
and hawkers’ trade. They buy of wholesale and retail com- 
mission people. They travel up and down the alleys and the 
streets in the city districts, selling apples to the consumer. 
They want to buy an ungraded apple, if they can, which they 
can buy at a low price and then cull them out to suit themselves. 

I will endeavor to show a few pictures, illustrating how 
these apples are distributed to this trade which I have spoken 
of. 

* * * * * * * 

I have tried hastily to go over the ground, showing you 
some of the ways in which the people live and some of the 
methods which are used in distribution. But that does not sell 
your apples. To sell apples, or sell anything else, is a business 
which has to have some one to look after it. A man can’t be 
a Jack-of-all-trades, a producer, and a transporter, and a seller. 
You are producing an apple to sell. Then you should have 
some one to sell it. If you are a large grower and can get 
into the market yourself, understand who the dealers are— 
you may get along in good shape. If you are a small grower, 
you never can get anywhere until you have enough of your 
growers together so that you can hire a man to sell your apples 
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in the same way as that association did whose shipping station 
I showed on the screen. 

I received letters from farmers all over New England, a 
majority of whom have not time to make visits to the city, 
thinking if they send a few apples to the commission men, 
that he ought to sell them, find a good customer, collect the 
money and return it to him, and take out a small charge and 
give him the most of it. Now that does not happen. Under- 
stand, this commission man is not going to work for your interest’ 
unless you make it an object for him to do it—unless you are 
around to see what is going on. His interest is to make a living 
and to make money for himself. He is either going to sell those 
apples as quickly as he can on commission, or he is going to buy 
them, or have some of his friends buy them and hold them. 
Remember, at the time you are picking your apples and offering 
them for sale, you are loading on the market twelve times as 
much as the market will absorb. Somebody is going to buy 
and put their money in them. A few years ago it was a great 
gamble about apples. As they come to be graded more and 
more the prices will be more or less established, considering 
the available supply as it has been reported by the various crop 
statistics. There is no reason why growers and buyers, if the 
apples are well graded, if they cannot secure a proper price in 
the fall, cannot ship those apples to cold storage centers, borrow 
money on them, and hold them until it is time to put them 
on the market. But to do that, the individual grower, unless he 
understands the market, pays high for his experience. Ways 
of living, as I have shown by these pictures, have changed. 
People are not so interested in their food supply as one might 
think. The majority is interested in having a good time, and 
food is simply an incident to their living. Many are not inter- 
ested necessarily in the cheapness with which they can get it. 
It is the easiness with which they can get it. Somebody has 
to perform the service. And the man who is down there 
and understands the business can do it better than the man up 
here who does not undersand it. 


PRODUCER TO CONSUMER. 


A great deal has been said about “from producer to con- 
sumer.” In the small places that is all right. In a large place, 
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except in probably five per cent of the trade, it never will be the 
case, because it costs more to ship in small lots, and, as I say, the 
people want the service and they don’t want to trade with an 
individual producer. 

I had a letter of inquiry from one of your good farmers 
down here—several letters have passed in the correspondence— 
in which he wanted to know the name of some good: retail 
concern which would buy 400 barrels of nice apples—he showed 
me testimonials. He thought if he could get in connection with 
these retail stores that he could sell those apples, get the com- 
mission man’s profit, and he could make some money, and that 
was the way to do business. I wrote him that I didn’t think 
he could do it that way and get so much money out of it. 
I advised him to get in touch with some good wholesale com- 
mission man. He wrote back and said he thought I was hired 
by those commission men, and he still wanted to get at the retail 
stores. I tried to explain to that man. I said, “The retail 
store fellow does not want to trade with you.” He could 
not understand me. Why does not the retail store men want 
to trade direct with the producer? Remember this retail store 
fellow who owns this corner store, who leases it, is in busi- 
ness to make the most he can for the fifty-two weeks in the year. 
That is what he is studying to do. Apples are simply an incident 
to his business. He handles them because his trade calls for them, 
but there is not considered to be as much profit on apples as on 
other things, because, sometimes they don’t grade out as he buys 
them, and a good many times they keep picking them over 
and they don’t bring so much money. He has no place to store 
more than four or five barrels anyway ; he has no money to put 
into those apples, and he has no time to go into the market dis- 
trict and find out who are the shippers and get the apples drayed 
across town. So he arranges with the commission man who 
supplies him the apples just when he wants them, the number 
that he wants, extends him credit at certain times, and does not 
require him to furnish storage for those apples, but keeps him 
supplied from week to week. That is why the average retailer 
does not want to trade with the producer because he has no time 
to look up the means of transportation, getting the apples down 
there, and the majority do not want to buy so many at a time. 
The restaurants sometimes buy apples and put them in storage 
but the great majority simply buy three days at a time. 
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SELLING APPLES. 


Success in selling apples to these people simply means having 
some one to act as your sales agent who understands these 
various channels and the ways in which the people live and the 
ways the buyers operate their business. And when you do have 
such a man he is the one that will be able to sell those apples, 
either through a commission man, retail store, or whatever 
seems to him the best agency to operate with over a series of 
years. You can’t be flipping back and forth from one com- 
mission man to another, because by and by nobody cares 
anything about your stuff. You must have somebody to rely 
upon to push your business. Remember this one economic 
fact—if you don’t look out for your business, nobody else will. 
You can’t expect somebody else to crack it up and sell it, get 
the best price and do it all for you. If they are doing that, it is 
for their pocket-book and not yours. If you want to have that 
benefit, you have got to have enough produce so as to pay for 
having that organization. 


QUESTIONS. 

Question: I understand that the commission men will put 
apples into cold storage for you. How do they handle the cold 
storage ? 

Mr. Orcutt: What do you mean—“how they handle?” 

Question: Well, if I send apples to some commission man in 
Boston, he to put them in cold storage for me and sell them when 
the market was right, what would be the terms? 

Mr. Orcutt: Well, I suppose different dealers have differ- 
ent arrangements. A great many growers simply have a com- 
mission man act as their agent. You understand that a large 
commission house contracts for cold storage in the fall, or two 
or three go in together, and of course they get concessions, I 
suppose, by taking a large space. Then many times they can 
give concessions to the grower. It depends upon whether you 
are selling to the commission man or whether he is acting as 
your agent. You can handle your apples in three or four differ- 
ent ways. You can send them to a commission man and tell 
him to sell them as quickly as he can and return the money. 
He offers those for sale. He may buy them himself or have 
some friend buy them in or he may sell to some outside buyer. 
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You may send them to him and say, “Put them in storage for 
me. I will notify you when I want them sold.” He acts as 
your agent at a regular commission and sells them at your 
direction, you taking all the risk. 

Question: Who handles the contract for the storage? 


Mr. Orcutt: Most of the large commission houses have 
regular storage place contracts, because it is very obvious a cold 
storage company cannot afford to sell space for fifty or a 
hundred barrels as cheaply as he can for ten or twenty thousand 
barrels. The commission man acts as broker, according to your 
contract with him. 

Question: It is hardly advisable to send to a commission man 
to get storage for a small lot—it would be better to consign, 
wouldn’t it? 

Mr. Orcutt: Well, I don’t know. The small lot man has 
a hard job to sell his produce. The different farmers from 
this state and other states write in like this—I will quote you 
as an example a man who writes in to me and says, “I shipped 
in 65 barrels of apples to so and so, and I got returns $1.37, 
and I see in the New England Homestead they have been sell- 
ing for $2.10. Now who has got away with all that money in 
between?” Well, now, let us see. I find he has shipped three 
kinds, two different grades—really six kinds of apples. The 
majority who send in apples do it in this way. They get hold 
of some of the trade papers and they find a list of commission 
men. Generally the commission men listed in those papers are 
good first-class commission men. They pick out one, we will 
say. They must have some money about the first of January, 
so they get those apples together, pick them out, ship them and 
write, “I send you 65 barrels of apples. Want to get the highest 
market price by return mail.” The commission man gets the 
letter and about the same time he gets a telephone message 
that the apples are in the station, and some of the help in the 
place have them carted over, and they don’t know what kinds 
they are. They have to send a man to open every barrel to see 
what kind they are. They may ask $2.50 a barrel. Somebody 
comes along and says, “I will give you $1.50.” They say, “All 
right, take them.”” They deduct their charges for carting and 
add a good lot for doing this work and return the farmer $1.17, 
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and he sees good apples quoted $2.25 and wonders who got 
away with the money. Now then, the farmer says to me, “Why 
doesn’t the commission man pay attention to my apples?” You 
take a big house having thousands of different packages of com- 
modities coming in every day, and fifty barrels is a very small 
order—they are not going to stop their business—the heads of 
the firm don’t know they have received anything from that man 
at all—it is simply a process of doing business in a large way 
in which a small order is lost, and all the money is taken up in 
various charges and costs. 

Question: Can you tell us anything about auction sales in 
New York? Is there any disposition to have such a place in 
Boston? 

Mr. Orcutr: I have heard some talk of it. An auction is 
a good way to get rid of some surplus produce, but it is not the 
way to sell produce. You let the other fellow set your price. 

Question: Hasn’t that been fairly successful? 

Mr. Orcutt: Yes, but some of the best sellers don’t sell 
that way. If I was a large grower, or a member of a large 
association, I should not want to use the auction a great deal; 
might have to. I think the auction is a necessary arrangement 
for general business. But what I am getting at is the way to 
sell produce. It doesn’t make any difference whether you have 
apples or fertilizer to sell, you must get your product before 
the people in good shape, and when I sell apples I don’t 
want to come up against an auction price. I want to get my 
apples in as good shape as possible—find out who the consumers 
are. A small amount in an auction sale isn’t going to amount 
to anything. The produce has to be inspected and the seller 
has to know what it is beforehand. You have 65 barrels of 
apples of two or three kinds. They are eaten up by charges, 
opening them up to see what they are, having them listed, etc. 
The marketing of farm products is no different than the mar- 
keting of other products. A farmer is a manufacturer, pure 
and simple. He has his land from which to manufacture pro- 
ducts. He has to use the same methods as in marketing any 
other kind of product, adapted to the particular line of article 
that he is producing. We fail to realize these two things, our 
changed condition of living which we illustrated here, from 
the old way, in which certain local producing centers had a 
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monoply of certain consuming centers because there were no 
transportation facilities to get them to other centers, and no 
connections between trade organizations and importers. Now 
then, when we understand that the basis of food supply of this 
world is in our Middle West, in Canada, in South America, in 
Austria-Hungary, in Siberia, in Australia and in Africa—that 
those are the centers where they are producing more food than 
the population there consumes—now in the last ten years, by 
the establishment of the railroad service with the refrigerator 
car, the heater car, the refrigerator ship, and so on, importing 
and exporting houses in the different centers, any food product 
is going—except very bulky stuff—from the producing center 
to the consuming center that will pay the most money for it. 
And the exporting and importing houses are the most highly 
organized and the best business men in the world because they 
are the oldest business firms in the world and understand how 
to do it better. Why can the foreign condensed milk company 
come in and trim the best companies we have here? Because 
they were selling condensed milk long before these condensers 
were started in this country and they understand the game. You 
can’t beat a man at his own game only once in a while. We 
get butter in our New York markets from Siberia, New 
Zealand and South America. There is fruit now in our markets 
from South Africa—came two years ago for the first time, 
because of the reefer ships. Quantities of eggs from China— 
eggs broken and the yolks put in one cask and the whites in 
another and brought here and put in our bakeries. This is an 
illustration of how, more and more, these people are buying 
goods in a wholesale way and bringing the people here into 
competition with the producers in these other sections. The 
man who is the best salesman, who gets his product up in the 
best way and gets it to the consumer, is the man who gets the 
business, no matter where he is located. The apple producers 
in the western states, with a fifty cent freight rate on a box 
of apples, are in a better condition to market their product 
because they have an agency to sell those apples which knows 
how to sell them. 


INDEX TO AGRICULTURAL REPORT. 


Address of Welcome at State Dairy Conference, by Louis J. Brann 
Address, by L. C. Holston, President Maine Seed Improvement 
ANISSOCIALLOLI ese ioe Cer RO one eiatalaje teva tnienrers 

by Dr. J. A. Ness, President Maine Live Stock Breeders’ 
INSSOCIALIONIE ete hase ee a Tee Taos ei oieiaeues & ote aie aneraretermtate 
Peracuietirall \SOCteties, OMIGENS: (Ob ssi 2 se eisis a wielete es Giviane ale wioisieys 
Statisticalmtablesttol oltre ec eee sere cuore 

Bacteria content as a factor in determining the market value and 
healthfulness of milk, address on, by Herman C. Lythgoe.... 
Branch, G. V., address by, on codperative organization ........... 
Cattle breeding problems and their solution, address on, by Ray- 
ARVO MT Clorwlbes CANT em chests etecate sve eras sictiasceiave oveuelOicoess auctor ers latte arte Gab ia os cia tonopamees 
Cooperative cattle breeding’ records. 6.0) oie teins see ss oe een 
Rinysiologya okcattles bneeditao serine. terriers cecicieteioraierieisiets ore 
Cystic degeneration of the ovaries .............2000- 

mhevage *ofsbreeding stock is. sca vicsiescn creams 

The length of time a breeding cow is dry............ 

The normal duration of heat (aestrum) in cattle..... 

The relation of the time of service to the sex ratio in 

Cattle he eAer ae en ee tre ecm neal wren uene Naru naa 

The inheritance of milk and butter fat producing ability.... 
Analysis of milk production records................. 

Mendelian experiments with cattle................... 
iiesstudyrandwanalysis tot milk recondSrcser-cir- ciee aie erste 
PucdaitmemiCleney rtaDle cc. 2.5 sstettane awe oem mioas 
AMalycismormolltmonenheCOndSeE aetna cee cere 

Relation of milk flow to age in dairy cattle........... 
Mhetstudyvotmabscecdinesinidainyicattlessmesee asec neces: 
Chase, Dr. George C., address by, on the old and the new........ 
Conant, E. E., address by, on marketing fancy apples in Maine.... 
Corn breeding, address on, by Prof. Franklin Menges.............. 
Piscussion by LG Mia l witchell Nn so eae ean eae oe 
Corbett, Prof. L. S., report of advanced registry work........... 
Feeding and management of a dairy herd, address on, by E. C. Pope 
Fullerton, H. B., address by, on good seed the foundation of suc- 
GOSCIELISS EM aan hal tee intitle t drkre eenlgc they “meee cian ioe once 
Fundamentals of dairying, address on, by Frank H. Stadtmuelller.. 
Gradinegmille sts eerste ae en ae eosuareeieme ete mente aerate ieee toes 
IRAGtS lt GIzatlOnle hace tere ele! Sie sede chaee Mterermtnreteetn KOT cota ete eee ete 


132 INDEX. 


PAGE 
Future possibilities of live stock breeding, address on, by J. A. 
IMICIZ GA TI Msyaineterie tartiece ters rosetes pee eee Ee 335 
Good seed the foundation of successful farming, address on, by 
EUS till etait eevee es telers ove a haie ote ee Lene 316 
Growing crops without potash in 1916, address on, by Charles D. 
WOO GS meters fertiye coer teroieuarcisie eiotorewarelolobage cole coe aa I ae ee 203 
Commercial supplies of iplantjiigod:...<.i << si,c. eseke nla vieeaee 299 
Mineralvamimoniatesme cima) eet ccle occien een oes 299 
Orcanicrammoniates aac ieee ae ein oan ene 299 
Phosphotic., acid: Ai cpriaconsite caw aes eee 300 
PROP SIGE Ste sensicycncisre eine iaueoyers cue i oles ara negetobanel trae ele ae PatS 300 
Botashslibenatonsp santos ncaricieckten aeite cee reer 301 
(CCITT SECIS seer sey pec che ak aie rere: xtra aa mca Tatctrcun elataens anderen see ie Sea 300 
ORI ys Heer UN sie eet cele lee ialal s Shake ayaevanalanste tie suctonela pet Loreber eeraenes 307 
General ysteGestlons; pomitissrs..'ncraletiace ace ee gecrteL ae repteae tap xeke eee 205 
Growine, potatoes without: potashin.s. scmmisceicieeasicicee one 303 
Mixed Commercial fertilizers in sLOIOcs «<tc eine eee 302 
@Oatscand sinall Sorains 2:4" onsiejecmoiaer tere iratoseeates eae 307 
Orchards wand! hr uits;: <2 sere goye Avatapegevocisyoiss sim sueseeder orem ierereteeveragete 307 
Potatoes, root crops and more common vegetables......... 307 
Mop=dressing serass land) swinter rye; etc... o--4cerieieeiee 3006 
Mheesourcessot plant, Lod) ans. yori ie ie isles oes 205 
EATII © 2 races sesencee Fie we alos yes ese ceokch one tone Neteere fs neues Chatale aismueiere 298 
Seaweed Sein aisticcaie essere aaneloveveuttess Gpaitioumane eters esp sremenee te 2098 
Sorlsne hd Bas weirs dine ae Sewicrdarimdaee,ccime pistes ehclooeer 205 
Stable mtmantin ey z.uy cit iccvarsioueltheyaere chevas eketaucpevessievare oie ere oie 206 
Win od washes: Aids clcrie Sousseneteys eee Sreuyskeledevorele wtchereets oveere ke 208 
Hodges, A. E., address by, on raising of mangels................ 342 
Holston, L. C., response by, to address of welcome at State Dairy 
Conference .os0i8 5 eirsothien see cee see 181 
address by, as President Maine Seed Improvement 
INSSOCIAtI ON eiyeetereeieereeere aN ene th pie a 261 
Kelley, Eugene R., M. D., address by, on milk and its relation to 
huiaanmheal than cddisease vcr sucrcyeks cieteniamie sel eiep tees ort nee 105 
Lythgoe, Herman C., address by, on bacteria content as a factor 
in determining the market value and healthfulness of milk...... 190 
Menges, Prof. Franklin, address by, on corn breeding............ 283 
address by, on soil improvement......... 308 
McKeen, B. Walker, discussion by, on soil improvement.......... 313 
McLean, J. A., address by, on future possibilities of live stock 
lNqacchhaCem iene ooo a OMT ona Soo OSON Ra poo oo eDonc codmotoOUl oC d.0oK 335 
Milk and its relation to human health and diseases, address on, by 
Biupene R. Kelley. Mi DDN. 6.5 rece die rwieic.n ois ohnja'e ordnloie hai ite 195 
(Groyottcrte\ eens Senn eT na amaroeoe roomate sud docasuDOdaDe 205 
How dirty milk affects the public health................... 199 
Mhertoodwvaliesot- milk: s.r ces erieiereiek a veel eisien mater chet 204 


Transmission of diseases of the cow to human beings...... 193 


INDEX. 133 


PAGE 
Transmission of diseases peculiar to man through accidental 
IMAECELO MMO fe atTlll Ka mers hele ee ttetere eLtetarerel vectors tics eters cnctelstausiietetevere 200 
Discussion cadubyn ls Ge LLOlStOte iris a cisicrstst oer steielerey 207 
Morse, W. J., address by, on potato growing and potato diseases 
HEOnueNiaine: ton Galitobmiaaes tate cect ac ce cece eee nel sieleissciei stot slers 265 
Ness, Dr. J. A., address by, as President Maine Live Stock Breed- 
hae TAN RareitMntol ol eeeese clon pinluctol pctclo clon omni cia maaic-oltho qed ammo ace 339 
Orcutt, John C., address by, on factors in marketing and increasing 
fhensalenoteapMlest tet tnca ears ke ciate Salers ha aia michaerne eetereratel stats 61 
Pearl, Raymond, address by, on cattle breeding problems and their 
SOUT ELO TIE Merk syne soak Sem) aes ae ae ae Setara eet eet ese eyeieret oielomenens ete olehs 215 
Prize essays read at meeting of State Dairy Conference......... 251 
Potato growing and potato diseases from Maine to California, 
address tonienby ‘Wan MeNLGSSER sa ane. Sciere a aieiste ec cictelere ates oh inate Srereraiats 265 
Pope, E. C., address by, on feeding and management of dairy herd 344 
Raising of mangels, address on, by A. Ey Hodges.) 00. .s 342 
Rasmussen, Fred, address by, on relation of yield to cost of pro- 
CIT tL TPR cap h hs slay tre Sala Seaacevaye reteard ce a vcleh AUN ava ut Opa ane tet oes Pareto ner a 322 
Relation of yield to cost of production, address on, by Fred 
AAS ITA TISS CINIE Say Reh A ey keine Sete eee arab er totter char sitar Sec ael ete terchetar avaicy tanita 322 
Comparison of highest and lowest producer in same herd.. 326 
Cost of making milk with cows of varying production...... 325 
Cowramdtithe: Meedia ese ances cinccue arise sie atisie erereieeserNers 322 
Dairy, situation im-New, England’ i. .h nis cece votes snctenes 326 
Portion of ration available’ for production. ...-..5+5-..- >. 323 
Relation of, yield: to cost-of production. ?...0\.2. oes. eee 324 
Report of advanced registry work, by Prof. L. S. Corbett........ 330 
Beportsot Acsistant Dainy Instriuctone/: sc nacclssr scale leteseiemie laiaete 24 
mepore of burean-ot Inspection | ajo. sec des criciaciesreyot crcl kisah. 149 
Bulletins eormedisthibutioneeaysecmeteoecn te ec enacts 176 
Gollectionsuol foodmsampless asians ane ce ccna erect 170 
CooperaliviemwOnie tae Aes care ere anna slsveucleteenate cre verenerel seerarerer 172 
Gonnespondencemmn nen as sesame ee colcreinte tistererare st arerceers 175 
DP) LUGS INSPDECHOM Aes csaace elas h aiee tere eres re Tae eee cere meted 164 
LAUT S) MONS ees Ae eI Sie Gene arte atidiea or tre aah af tials trelerste aaieeme erabers 173 
Bee dines SEUITS INSPEC tIOIl la. eStats ate totelctctno whore rele eget ela eV var ete 150 
entilizen iMSpectiomiac tems versace ciciore eae iels ore ares sia erste entre 158 
Bioodiminspectioniewy aa.eeraetetvcter ccna cierevaieicie slecetel erst veusysverere 165 
Iwngicides: and insecticides inspection....62. ..025.00-00 0255 8 163 
PRS et tne Si ght cate Ue actin ee sas MO Latent Rie ta tetanic creee 177 
IN/ebe weigh tel aiwe ltewere: ciel Sesrareerersuritvenctchave citinletararat tocstamere ar cetceetae 174 
SeedinspectOnm seth. Stee cSt see dae cle ey Qoiee a eee ete 155 
TCHS! TOS NACWEG! GoobooccocedgononocuDoouaDooOMbUKaGoDUCSNS I51 
Report, of. Commissioner, of Agricultarer: is cscs ue ore ont clei 5 
NeknowiledoientSars corel ciciate ceeeiteinere ocreteterae creletsicrereie iets 18 
Boards of Health and where their right of inspection begins 
AIT CTL SSR eae arse ietsicre nine ic Stee eae hiatal aimate eitereee bias 10 


134 INDEX. 


PAGE 
Bureat, ofanspection.. 330 asisasa aos tance en eee aca ae ae 14 
Bureau ofimarketing and supplies, 32.22 0 ciowtcb cake teuieaeess 16 
Conflictine opinions about. farming...05 2j2. cece 2aeere- oes eee 9 
DAity NOOO LEERCE 2 | onsce cas wide ony See oe ok ae eee 17 
Ae yA ASENMCLOL!, «Sao Ss sc ainccaies «fed OSes e 15 
Deparinrentsotmarriculturese neers cceecraen ore eo eae 17 
abd asHbstitwtes:: si )ecc cit 2 n's critraiate o.atsjais: a siete ais treo’ Meal oe ieee 7 
Gypsyemothse >Sent Ger aor koe ee 13 
EMOTE 65k oid eres aetna Stenson cial shames sina, « sieeve naslee ee 14 
His StS EETSS Maio ak Satace ase taie ot cee ucteitners arn eterna eioane rs a jolie e nares 16 
DEER A PLOVEMENt sW OL (ooo yna/sielels <mpnieiare eiaimva sronin aerate 15 
Some unfortunate conditions tending to detract from food 
PEO CEU  craccratshe Stiepsie Pic ios sossiers aosiehene ale avelegaevny cpeteooke ate ee 5 1 
Nieiehitsrand measures: . o.cictok a8 Sata asabhd alicen i ae 14 
Report of Deputy Sealer of Weights and Measures.............. 128 
Aisa icon duct OLmwiOnkn 2 cretaalrsal coria te eee eeicinan aeriee 128 
Manufacturers of milk bottles and milk containers who 
Hav CAAMeG SDOMUS Marae eas aie tate ease eer ear e coe ceateree te cat eee 135 
REpogusbrommtowispanGuciticss. sais aoc eerie ncieien teeta 137 
Report, oLebield Agent sy psys moth) wOrk.\cias -ecleiteeiitele cicieicleiers 109 
Gypsy moths destroyed: icsah oni nies Societe eee bese see ie se 112 
Parasites of the gypsy and brown-tail moths in Maine...... 12¢ 
Parasitismmem isin derstOOds ence ecieiicceaaiciek eine aaeieeeeete III 
Reportof Maine parasite laboratotiy cna -xietees oi sinree cles 116 
Reportaotestate: Dairy lnspectomanmema cei ee hee cmon 31 
Cleanvanillk: production siscccuemun aodiacecbeotie cine aera nee 34 
Feducationalls irate orate layote ostant egy aoe oiavessler? bis ay hae eet 33 
Dirty, ~oMiployees sc aos cursescteve <pstols oats Oe rele Gaaes Sapauae Siac a 35 
ID Shania) lo) aSe ena Aenea CNG Spin SRMEIe CMOS GONG oo Oc 35 
Dir hy {Sure OMT Sl eti2 clasts ae estelasidonnicto mice Mice sarees os 36 
DintycorunnealthyacowSmcemer etka ieee iettiere eee ects 35 
Dt erite MSs race ectey areesrocs rays etre tel east ekecltonohene ato renre RI custo 35 
DispositionmvO tanvlOlatiOnS merrier carrie eitiseralticoetere 32 
Keepinommilkeaty highstenipeta ture ssa ii. ciesl-rleieilsiieiedestioiele 36 
IRECoOmIMeENGAblONS ewer cisions echelon snieteo eile losiereraeete meets 37 
Goneltstomies os <aisem cca Helo talatns c ele eeuera ethan Greets 38 
Dairy: imSpecton so! ste cc. aie « siahie, paket ra Sionaih ontntel tate alee 37 
MEA CEMS ES as fe k eRe oreo eau leTatel Dahan nel eechaie revelers ararele 37 
LV(ito} Et Coy cL Papen Teg ed Bee ete CUA TENDS irae See Paneer crs a OVE 33 
Report. of State Dairy Instructor ..i5)..c<0r cer abe ae wersien eoeeeate 20 
Report lot state’ Horticulturist. 5.50. cles seen e mprnate hksapees a eee 39 
Applesshipmrents ir aecrocitss terete cick tele ne nie cele eheiecterer-kereiey Seekers 87 
DatacOnmCOSts: cus caste cies sie eieiste he ov elaromntshecereh cites latenetaekee rokereacteiate 105 
Britt TOWERS’ <CONVENTION |... vain a0 + amie oleratalan pieleaile eee 47 
By-products, address on, by H. P. Sweetser.......... 54 


Coéperative organization, address on, by G. V. Branch 71 
Factors in marketing and increasing the sale of apples, 
address on, by John CG. Orcutt. 0.3. ie << se emeene 61 


INDEX. ESS 


PAGE 

Marketing fancy apples in Maine, address on, by E. 
| Siael CKO 0e al ee teen Geir rs rnin io EN REE RC 80 

How and when to thin apples, address on, by G. A. 
V(CALOT may revere esac eters rarer cree NS oi he rcleneveene al owe ore aaray A Si neNU IT 49 
Insects) and..diseases ok, fruitvand) treed. .cene nce seis aterslels 40 
Inspectionor-imported nursery stocks. ss-seee . Semele ere 100 
Inspections ob incoming mursery Stock. ---ecrm« «cess. «cee 89 
Ieicensed (nursery aAsentsy sets osteo cklcteeinereraentel a acters iares 03 
Maines tintiitesow.eus.1excChan pel. jens atrsisetetena seterciaeriels 85 
New Enelandetrintt shOwiece scaler cities Seen 100 
INGEESET Vx INS PECtIO Me 257 arce cs teraie ctetentera Beale aera erahoney acerca eee 66 
Seconds Carleton orchardicomtestas--\t ace ane eevee ere 103 
SARA cAA wits HMES Po ote Oia eons fo col © 56, Wis, yas ass ReRISaydinr a ha Cheterae ieee 45 
Resolutions passed by Maine Seed Improvement Association...... 263 
Soil improvement, address on, by Prof. Franklin Menges.......... 308 
Discussion: byaba\WValkeryMchecenm.ntcaemerr cereal ieee 313 
Stadtmueller, Frank H., address by, on fundamentals of dairying.. 243 
Sweetsemkl. bs address) byaiom by-productsea-siu- - eecieeecero 54 
The old and the new, address on, by Dr. George C. Chase........ 184 
The same old story, discussion by creamery men................... 356 
Twitchell, Dr. G. M., discussion by, on corn breeding............. 289 

Woods, Charles D., address by, on growing crops without potash in 
NGG: “Seok ood beter eb eekeid Nc SEO REe SRDED eR On Renae erist ects Ste 203 


Yeaton, G. A., address by, on how and when to thin apples........ 49 


INDEX TO POMOLOGICAL REPORT. 


PAGE 
PRESSING PECSIGEING Gepcnareralecccre/ela clone loielaje-© sare ele ielaceretete: tinned angie ietctay= 27 
OhawelCOmes —wetloes ceiie «oe Oeil sine arated cfereters i) 
OPE WELCOME mo ctsk mile aisles cia cierslatcroerere aioe lo eera vanes EAE ates store 10 
response: ay, LI SINGYySER® sale aie. ch sisisisl omvanauotels ps ialaye ofa tapabeacteleys 13 
PBMIeMETONWINE 1M, VIE SIMA ete nc vie ciels« wsiqzeiore.c/=)n.0 96/01! vialehadaecels 15 
ANSE ECO obs PAMUGESS: Dye \aiej-iz cies otecsononiatole ahs (h/aie\ela ia nieha etn tset eaene 76 
Gooperative marketing of farm products .......4.2-..-5.--0--«: 76 
iByenehireaeymalec Gh isle) aan ORC OM BG One aoe CELT Cesena e OC les 84 
Garpicis Hue eraS Ns eee ome e nt Gn naotusasoncoUCrETibee se 82 
Cooperation Ob UVEOMDSGSy ir as volte soe) poletals toletal = oistedeLersace nn etete 86 
COOMERALLVE PANE P siehascrasiers classe! ova aia ohe esis) ohebauater nla) chofutieret estat afots 79 
Cooperative. PUnChAaSsiie ns, <i tohe or oerelols nlcleelsin teas acistenetars 83 
DindSiony Ot mphLOlUts) lace etccecteesiis orerct ee eisiio ote een rene es 84 
atl fy distrib utlOtle -o--/sarc i sets cis s/aioeis eeiope apstaleholeleyeiteialetevalet 77 
Grachines eral eG mie soobooocesdonocuaoaccdsspesodcescaKd 84 
MERCOLA OIG Neale arate c-ciacacect rare Mer ereete Lone chee oi tiensyoiateriareNeretae 81 
iipermreniatyorexPellSeS. 0. a4 cjsrcecreyeirrs cccinfale lols loueus’oi oie nie@ agclaveisi ete 78 
Marketing: citterss PhOnN PROGUEHON 9%, c:c1sse..0e oe nysiels ea ateuelas 78 
Membership) agreement) Qocecjecs is sjecrscts sacl: Seeing Denes 83 
INTEC SSH Ya cat o aee pict shor Shs einiat ciocas <oSee atom lohaycs & elanatever yess) caret 81 
Oritsid enimbervenen Cempas shite cae cise sser aoe ate eeeneeietolerars 86 
[ROO h baste era Roe cee an In OnE moc on apo seo momo 85 
IPAROYaheCTONM Ik) orally MEINE "Sop odacoudababaasnsoooocdc CboeOOC 77 
Wtilization sof by=pLroduersies cn. crcieiiels cise) reieseeeieice er 85 
Work Of ain GhseiMPAiONt Goaoseooddesqueoscunonoonbodauce 79 
Gos teolmanimcnyplOwe wa vsece ua rays cuss atevavoGnseattcbeyer stapes ieee vaiciay enslenedeisekaKenevelsie ts 87 
Dilawagse, So Whe wblincieiech Weeihds lay Sosoeooudoasdqoacsondvcdus 15 
Biletchers Sewer wad Gnessrby:. sa ercerers oorclelaets torre stone ceecioierersioe tl eseyaie 55 
Factors in marketing and distribution of apples ............... 121 
Apples harvested in four weeks, but marketed and used 
HDLEV SEW OW WEEKS g crclopee ora ie oye eae sireuave io sr recs shone oil saeracet svete eseke 121 
Gifys CONSUMERS. + WATES: ccccssicic stole avers eisle eel vereiarere porn lonsienstare 121 
Producer sto COnsumen 4. joy-avcess isis ie elses elo era lel vie rel uodevevecets 124 
Waestioms: crensess As case a ate alas Heverlee Cetan tial ore evel scatsder aauateyeretorelate 126 
Selling apples titctesras xe hee rset ee eras oan eloeie hate eee Geese otos 126 
Gardner Ae Keminicharse orquestions box! pcre acces ccm anes 102 
ted tick. 3 Wn eh: wad dinesse |Dya\c's sererc:acn cys lara eters eaersistors eR seals ees 04 
INES Der Sy ANIMAL) srascrss 3, ote) ttevoeh aloveuse cre tener cktene role] olen RCI aTSIS ie ote 6 
Fin eiigt the See Maegan ARSE gt oA Acc ate ATE Wy Sit a Sey dy eS IS 5 
NOT SOMERS cA GG ESS \DY: Ao ote-ane rare srarsmercieespee terebr nc sents crite ere: areces 44 
(OSORCSTES AC. 91/5 777011 1 a em ERA TE GSAS 1 Ss rei cco Rae a Rg 2 
Oxrcutienpeenlinstrated.|ectunemby: smrrech ctr enis aie niereereairceminat: 121 


10 


138 INDEX. 


PAGE 
Outgo and income of a ten-acre apple orchard ................. 04 
Problems of a commercial apple grower ...........0cceeccecees 55 
BEACine MMGIPS 2s. at's sce ek a sete cielo vole win oe sacar ae 66 
CostaGheproagnenon:. << ...3F. en on ies oa cios pe eee ro oe 55 
Godling-moth-and icosy.-aphis eerere ace nea nace oe sees 64 
SEAMEN nas ch, Momo ets Ss ip Ca ae nls © aie bole eee 61 
ETAL VESEING V2 ceec io ssie Meee oes hence eee tie 67 
lome-made sime=sulphity weer oe iaien cece cee ace ee 65 
TE QCALIGINY 25 Saciesc-atessisraeteterere ees eteiere ane here eye let ene RIOT 56 
Riantine withadynamites:ce.- so .citccs ie ore es eee eee 59 
PE UTED Cake ener toate rscabans choo aise led eae Doro ais hae cle ee 60 
Selling capplesy teres tis scicc ein chile ieieceaceare nine cee eee 67 
SprayineemmMachineny: some ciccis este se netaverisieieierctaise hel vee ee 62 
Sprayinemepreatinent sucrose: ae cite ce ee stoarerelerraeees 63 
MNFe mS EN eM DAVAS | S235 Stoo ces cteys aie os Srovnietaye sieieieleteseiclons eraroieie a etcretete 58 
MUSTO MES ILO tates aieic: Taste citinte ohne eal sla awake onal eraee rete tsyenthestie deste seeeeiene 56 
BYATUITNTDATI GS" “ate ae weet css. oho aoe ver bhcve sore ees e Gieiet remy cvalsie eiate odovere Te se eearees 66 
millage iproblemshny. crea cecne oc oe some ciooee ecclesia 50 
Warieties: ooc sonic since OMe ciate Oeil eaten ate Bet eel a ly anette 57 
(MiUEstiOn DOs re eit shoes ee Sore eee erste teats ascites oe cine ATE 69 
@ TESTO MAID OK arate ars Bis aloes al oheratai tiotese sje cuet eden ioualcietaneioiein athe) smete See eeetepae 102 
RESOURCE as oe crkeralnse con alevere ciate laee de tea Selene Lomi ala eel late eval ratheto rs oho s erepscete 15 
Results from apple spraying experiments at Highmoor farm ..... 44 
Gonclasion 0 iiescersroes oe cess iaterouteed c «bie aioe pel erermacte ¢ Sabet ieire 53 
Results and: CONCIISIONS es <tc cisie resin islets sis ele acletseieterereeie 47 
Axsenate or leadvasvasrimpicidel =. snitye lee one ia 49 
Bordeaux mixture vs. lime-sulphur ................. 47 
Gopper=lme=sullphutieticr coer hy tate cscrestoe ae ie ieee 52 
Dormant sprays for insects as affecting scab control 5I 
Extra fine sulphur flour as a fungicide for scab ..... 52 
IPrOpTelany sCOmpPOUIdS weer alle eter erefalels oles ci-teeviet seks 53 

Strong fungicide for the blossom bud spray followed 
bysansenatesom leadmalones ene sce citie~ sini tocar 51 
The effect of different dilutions of lime-sulphur ..... 48 
The importance of the so-called “pink” spray ........ 48 
Satldenss iG, Ws AMUSESS DY. e oisin cons eos eis We aie Slo rein eitia’ «oleae etek 30 
Spraying to control insects in the apple orchard ................. 30 
Bid =mothi en sivee -itie ates cielo erceiete chanelle arc evel feketed OtersPokae terete 33 
Codlare smth 2 25 sis ara soleie worse nts, seit ase Shope oe ated ete toh 31 
(ray nt 0) Ce en anne ne nO RN Min ee Oe BAO ocdc 34 

Fall worm, red humped caterpillar and yellow necked cater- 
HIE ene tierce ree GA NARA oom HAMOCOOO aes OlanD pbc Sco - 40 
Brit and “apple swords eereieiseia tj ol -toretsyeiaicteleletel kel terete 36 
Oyster: shell. ‘scale’ et Sues Poarw ste a epeievs sleteue dente oe neers 38 
San: Jose “Stale 13.5... cte. sepia cic carta i ere sale Unigene teats 39 
Tentacaterpillarand canker wOLne ett ttre eeleteett else tle 37 
Mass OCeai OLE Ma erace,« c's are ioinnis Sete paloeer nee eee eine eee aerocloeiernate 40 


Twitchell Dr Ge) ad dress: yan amie oietertotctelot-eeretel reloteletteteierelpeletete 87 


Wot Fas, bid Pts ‘at enh a] i fi wh if 


‘ ian 
; : By | 
Fr, ° om Sh 
; ¥ + Hy “4 
=a S 
Q & 
= we 
{ 
il 
i 
i 
t 
. 
‘ 
ja” . 
p 
i 
6 
i 
= 
‘ 7 
i 
‘ 
i 
. 
i 7 
* 
we 
7 ' 
¥ 
’ ‘ 
4 
° iT) 
= 


nN 


Yj) 


LEZ Z 
Yj ty CEE: 
zzz 


. 


typ; 


yy Cy 
Ce cddddddsdédsddééd 


Uc aaliaidddddiddddsdidddiéidididddididéididiijijddéssésddddidééée 
a 7 ee, » pS, wae DB passe sea yh 
Y 


\\ 


eZ 


AGE 


LL 
Yj 
Geos 
iy 
Wn 
tj; 
tj 


Ce 
YY. 


SZ, 


LLL 
Yj 


LE: 


LZ 


tj 


Ce, 


\ 


LZ MELE 


es; 


Ciddlddldla 


ts, Zi Ca 
LEILA: 


Y 


